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hroughout the petroleum industry, HORTONSPHERES are built in stand- 


HORTONSPHERES prove the most ard capacities of 1,000-bbls. for 30 to 200 
efficient method of storing butane, Ibs. per sq. in. pressure: 1,500 to 2.500-bbls. 
butane-propane mixtures and volatile refin- for 30 to 150 Ibs. per sq. in. pressure: 
ery stocks. That's because they are especially 5.000 to 7,500-bbls. for 30 to 100 Ibs. per 
designed to resist internal pressures result- sq. in. pressure: 10,000 to 15,000-bbls. 
ing from high volatility or pressure variations for 30 to 75 Ibs. per sq. in. pressure: 
caused by temperature change. Contents 20,000-bbls. for 30 to 60 Ibs. per sq. in. 
will not escape if the internal pressure does pressure; and 25,000-bbls. for 30 to 50 lbs. 
not exceed the setting of the relief valve. oe a 
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By changing to Yarway Impulse Steam Traps, an oil 
refinery reports much hotter steam in their heat exchangers 
—plus two other important extras: 


puts the 


HEAT 


heat exchange 


(1) They were able to operate the plant with 6 boilers 
instead of the 8 formerly required. 


(2) Three men formerly required to service old-type 
traps can now be used for productive work. 


Significant sidelight—these Yarway traps are operating 
under severe conditions, many outdoors with temperatures 
often below zero. 


5 Plant after plant is standardizing on Yarway Impulse 

Steam Traps because Yarways are designed to deliver 

the most premium B.T.U.'s at top temperatures into your 

process or product. They get equipment hotter, sooner 
.and keep it hot. 


Other reasons—small size, easy installation, good for all 
pressures, only one moving part, low maintenance, 
low price. 


Buy your Yarway Impulse Steam Traps from the nearest 
of 216 distributors. For name, write us. 


| 


ACTUAL SIZE \%" YARWAY STEAM TRAP 


AR ANY FREE OFFER. Don't take our word for it. Test Yarway's 
YARNALL-W ING COMP advantages in your own plant, without cost or obligation. Drop 


128 Mermaid Ave., Philadelphia 18, Pa. us a card or letter—a trial trap will be delivered promptly. 


YAR WAY the steam trap 


designed with more production in mind 
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To get maximum tube life per 
dollar... Ask the experts! 


HERE’S only one high temperature tube 
steel that can give you maximum tube life 
per dollar—the best life/cost ratio—under a 
particular set of heat, pressure, corrosion and 





oxidation conditions 


To make sure you get the right steel, go to 
the metallurgists of The Timken Roller Bear- 
ing Company. They're recognized authorities 
on high temperature steels. With 20 years 
experience in research and with 23 different 
analyses at their disposal, they'll help you 
select the one best steel for your operating 
conditions. And you're assured of uniform, 
high quality steel in every tube because of the 
Timken Company's rigid quality control from 
melt shop through final tube inspection. 


Let our “RSQ”— Research, Supply, Quality 
—solve your tube problems. Ask the experts! 
The Timken Roller Bearing Company, Steel 
and Tube Division, Canton 6, Ohio. Cable 
address : “TIMROSCO”. 


This month's report is on: DM STEEL 


Piping aad forgings for sccessor7 
23 TUAKEN® STEELS coe an 
Carboo ‘ 2% 
Sicromo 
eee 2% Cr-1® Mo. 
: 5 


Pictured above is a direct-reading spectrometer, used in the Timken Company's Spectrograpbic 
Laboratory. lt chemically analyzes a molten beat of Timben steel in just 40 seconds, makes possible 
precise control of the steel s properties. 
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SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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WORMS EVE VIEW OF 
SAFE STORAGE 


View shows bottor 
recently erected 20 
gallon Posey Iron Eleva 


ted Tank 





‘ 
POSEY IRON STANDS 
READY TO DESIGN... 
FABRICATE ...and ERECT 
elevated tanks in all capacities 
up to maximum. Posey Iron’s 
experience in steel plate con- 
struction (dating back to 1910) 
eliminates needless production 
fumbling ...cuts costs and 
speeds delivery. 

All standard codes are met 
with adequate safety margins. 
Quality materials only are 
selected. Many Posey Iron 
installations are made with 
equipment performance guar- 
anteed. Write today for free, 
illustrated 12-page reference 
bulletin. 


POSEY IRON WORKS, INC. 


Steel Plote Division ° Loncoster, Po. 
NEW YORK OFFICE, GRAYBAR BUILDING 
DIVISIONS: BRICK MACHINERY + INDUSTRIAL HEATING + IROQUOIS + SHIPBUILDING - STEEL PLATE 
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An average-size refinery can save $50,000 in first cost 
by using Alcoa Aluminum Heat Exchanger Tubes ! 


(Figured on 20,000 Tubes) 


This is based on current tube prices... 


‘4% less than seamless mild steel, 4% as much as Admiralty, 


» the cost of stainless. Compare these savings in aluminum against the metal you now use. 


‘ALCOA 


knows most about their use and application 


Alcoa pioneered the use of aluminum in heat exchanger tubes 43 years ago. Although 
their sale today is limited by government regulation, you will want to start planning 
with a copy of the booklet, “Alcoa Aluminum Heat Exchanger Tubes”. Write: 


ALUMINUM COMPANY OF AMERICA 


1866B Gulf Building 


Pittsburgh 19, Pa. 


ALCOA 


Gab 


SSA, 


® 








OVER 6-MILLION FEET OF ALCOA TUBES ARE IN USE FOR APPLICATIONS LIKE THESE... 


PETROLEUM 


Condensers handling hydro- 
corbon fractions from such 
processes as Thermal and 
Catalytic cracking, reform- 
ing, polymerizing, etc. 

Vapor recovery condensers 

lube oil coolers 

Notural gos compressor after- 
coolers 

Recompressor aftercoolers 

Hydrogen sulfide gas coolers 

Furfural condensers and heat 
exchangers 


Propane chilling 

Wax sweoters 

Lean oil-rich oll exchangers 

Amine solution coolers 

Glycol-amine solution coolers, 
heat exchangers and re- 
boilers 

CHEMICAL 

Butonol 

Ethanol 

Ethylene Glycol 

Glycerin 


Hydroabiety! 
lsopropaonol 
Methanol 
Phenol 
Propylene Glycol 
Acetaldehyde 
Formaldehyde 
Furfurol 
Heptoldehyde 
Acetic acid 
Stearic, Paimitic, Maleic Oleic 
acids 
Butyric acid 
Naphtha 


Ricinoleic acid 
Acetanilide 
Ammonia 

Hydrogen Cyanide 
Nitric acid (concentrated) 
Pyridine 

Hydrogen Sulfide 
Benzene 
Dichlorobenzene 
Gasoline 

Gelatin 

Hydrogen Peroxide 
Turpentine 

Xylene 


Use Alcoa Alclad 3S-H14 Heat Exchanger Tubes with fresh, brackish and salt-cooling waters 
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Look Outside 


Greatly increased radiating area means greater cooling efh- 
ciency. More important, cooling efficiency stays high. There 
are no enclosed external air passages to clog and cause over- 
heating. If oily dirt sticks, just wipe or blow it off. No 
matter how bad operating conditions are, this motor can 
easily be kept clean and cool-running. Electrical parts are 
protected against corrosive atmospheres by cast iron yokes 
and end housings. 


ook Inside 


Double-shielded, heavy-duty ball bearings require no main- 
tenance in ordinary service under most conditions. However, 
they can be lubricated without disassembly if required 
Double shielding prevents over-lubrication, leading cause of 
bearing trouble. Rotating seals, where shaft extends through 
housings, keep dirt and moisture out of bearing chambers 
Deep rabbet fits between frame and end shield; heavy rib- 
bing and long flame seals on shaft more than meet Under- 
writers’ label requirements for Class 1, Group D and Class 
II, Groups F and G locations. 


See way THIS IS 
YOUR BEST MOTOR BUY 








Sold... 
Applied... 
Serviced ... 
by Allis-Cholmers Authorized Deolers, 


Certified Service Shops and Soles Offices 
throughout the country. 


H': IS AN EXPLOSION-PROOF MOTOR that is different from conven- 
tional explosion-proof motors; built with an entirely different cooling 
system that gives you big savings in lower maintenance costs, more continu- 
ous service and less trouble in toughest locations. Clogging can easily be 
prevented in the Allis-Chalmers Type APZZ explosion-proof motor since 
areas that might collect dirt are exposed and easy to clean. And, of course, 
it's ideal for outdoor installations. 


CONTROL — Monvol, 
magnetic ond combina 
tion starters; push but- 
ton stotions and compo- 
nents for complete con- 
trol systems. 


TEXROPE — Belts in 
ell sizes ond sections, 
stondord ond Vari. 
Pitch sheoves, speed 
chongers 


GET DETAILS NOW — Ask your nearby Allis-Chalmers 
Authorized Distributor or District Office for more com- 
plete information on this high performance explosion- 
proof motor. Or write direct to Allis-Chalmers, Mil- 
waukee 1, Wisconsin. Ask for Bulletin 51B7286. 
A-3579 


ALLIS-CHALMERS@ 
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A new temperature Fact every 2 sec! 


Today, when many refinery operations may 
need temperature facts within seconds instead of 


minutes, the Speedomax story is worth knowing: 


For a Speedomax Multiple-point instrument's 
record-printing “wheel” darts from temperature 
to temperature in just 2 seconds per point! Thus, 
if there are, say, 15 fairly important temperatures 
on a single refinery unit, each one can actually 
come up and be recorded as often as twice per 


minute, automatically and continuously. 


Twe extra checks for vital temps 
But suppose a few points require even closer 
watching, or more frequent recording? Speedomax 


} 


handles them, too, in either of two ways: 


First, they can be recorded more frequently than 


the other points, in such a sequence as I, 2, 1, 3, 


1, 4, etc 
Second, the vital points can be recorded in 
greater detail than the other points. This is done 


by giving the instrument an additional range which 


LEEDS 


is used only with the pre-selected points. This 
range puts far fewer degrees-per-inch across the 
instrument’s scale; it thus “spreads” the reading 
for detail. 


Ability to measure temperature from any source 
and across either wide ranges or the new narrow 
ranges is another LAN specialty. Selection among 
thermocouples, Thermohms and Rayotubes will 
determine the correct sensing element. Selection 
among various recorder components will put the 
information on paper in the desired form. 


160 temps on one instrument 


For these and many more features . . . for in- 
stance, 160-point models . . . credit Speedomax’s 
refined, stable, dependable construction, both elec- 
trical and mechanical. Too, Speedomax is not 
affected by vibration; never needs levelling up; 
can measure many quantities besides temperature. 

Any L&XN office, including 4923 Stenton Ave., 
Phila. 44, Pa., will send the Speedomax story 


on request. 


NORTHRUP 


Jr. Ad. ND46-700(2 
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The PEERLESS IDEA of the Modern 
Heavy Duty Process Pump for Refineries 


and Chemical Plants 


Slinger and special re- 
cess bearing cap pro- 
vide an effective seal 
without wearing pacts 





Precision alloy steel 
heat-treated. shaft 


Large water jacket for 
cooling of & bearings 


Shinger and special re 


=C@i P= 





~~ Top suction and top 


discharge design 


Case and impeller 
wearing rings are spot 
electric welded 


Throat bushing ts spot 
electric weld 


Shaft sleeve keyed to 
shaft, gasketed at shaft 
shoulder to prevent 
leakage under sleeve 


cessed bearing cap pro 
vide an effective seal 
without wearing parts 


Removable quench 
type packing gland 


Extra deep stuffing box 


Enclosed type impeller 
is keyed to shaft: re- 


By-pass lantern to re- 
heve stuffing box pres 
sure back to suction 


Packing lantern with in 
and out connections for 
lubricating and cooling 
packing 





cms vanes on back 
Water cooling chamber shrou 
around stuffing box 














Peerless Type 0 


ESPECIALLY DESIGNED FOR PUMPING 
HYDROCARBONS, WATER AND CHEMICAL 
SOLUTIONS AT ELEVATED TEMPERATURES 
AND PRESSURES 


The sectional view above shows many 
of the important Type PR pump design 
and construction features. Other Type 
PR advantages include maximum parts 
interchangeability, rugged center-line- 
mount, extra-low NPSH requirements, 
optional use of mechanical shaft seal in- 
stead of stuffing box, availability in vari- 
ous alloy materials and a complete range 
of sizes. Some sizes can be furnished 
from stock in standard materials. 





WRITE FOR NEW BULLETIN 
giving complete construction details, oper- 
ating characteristics and application data 
Mail coupon at right today 


PEERLESS 

PUMP DIVISION 
FOOD MACHINERY AND 
CHEMICAL CORPORATION 





Address inquiries to Factories of 
Los Angeles 31, California and Indianapolis 8, Indiana 
Offices: New York, Chicago, St. Lowis, Atlanta; Dalles, Picinview ond 
Lubbock, Texos; Fresno, Los Angeles; Phoenix; Albuquerque, N. M.; Tulse 


PEERLESS BUILDS 
Dependable PUMPS 


February, 1952—A Gulf Publishing Company Publication 


NAME 


COMPANY 


STREET 


city. 


Exterior view 
Type PR pump. 
Also available 
in end-suction 
top-discharge 
design. 


PEERLESS PUMP DIVISION 

Food Machinery and Chemica! Corporetion 
30! West Avenve 26 

los Angeles 31, California 


Please send us copy of Peerless Type PR Pump Bulletin No. B-1605 
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ROCKWOOD 
¥ LEAK PROOF SERVICE 


Y FULL ROUND FLOW 


Y QUICK OPENING and 
CLOSING 


Y NO MAINTENANCE 


rT 


ENGINEERED TO DO 
THE JOB BETTER! 


Sas: 
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VALVES 


These remarkable Rockwood Cast-Steel Ball Valves are engineered 
to withstand rugged service in refineries, chemical, food, paper, textile 
and other processing plants. They are more dependable and will operate 
perfectly over and over again with no maintenance. Full round flow area 
allows fluids to pass thru valve without creating turbulence — friction loss 
is reduced to a minimum. Resilient synthetic rubber seat against hard 
chromium plated floating ball forms a tight seal — stays tight! Quarter 
turn quickly and easily opens and closes valve under pressure. Valves 
can be installed in any position. 

Remember, Rockwood Cast-Steel Ball Valves are Engineered for 
dependability — designed and built for longer trouble-free service. Call 
your nearest distributor or write direct to Rockwood Sprinkler Company 
for complete information and prices. Rockwood Valves are available in 
Cast-Steel in 3” & 4” pipe sizes —in bronze 12" to 2” pipe sizes. 

Approved by Underwriters’ Laboratories Inc. 


Distributors in all principal cities. 
pock WOOD 
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WELDING a? of research ~e electrodes, procedures, mae ea ere LABORATORY —Heat treating section where 

te 4 ine the investigations are run to determine proper heat treating pro- 

Cont brevedoras for shop ond td weising AD hd ean codures. Peng MH pe for 
application. 











A. 0. Smith 


SPECTROGRAPHIC and X-ray diffraction equipment is wsed for o: 
enalysis of end thee avo Give ened && 


special investigations relating te heat exchanger research projects. Heat Exchangers 


for every service! 





Your heat exchanger problems are solved at A.O. Smith 
by top-flight engineers and technicians in metallurgical 
and welding research and by specialists in heat exchanger 
design. 


The quality of the materials selected is maintained by 
meticulous control procedures in our spectrographic and 
physical testing laboratories. 





Heat exchangers are made and assembled under strict 
shop quality control, using the most modern machine 
tools and other mechanical equipment. A. O. Smith has 
the experience and equipment to perform any necessary 
test before the finished exchanger is shipped. 


PHYSICAL LABORATORY —This laboratory has complete ~— ¥ for per- — = 
forming tests necessary to determine exact siaeteal properties of all steels There is no limitation on A. O. Smith heat exchanger 
and alloys used in heat exchanger manufacture. sizes, temperature or pressure ranges except those im- 


posed by the properties of the materials used. 





INDUSTRY COMES 
TO A.0.SmiTH WITH } VESSELS -« HEAT EXCHANGERS 


HEAT EXCHANGER PROBLEMS 
Boston 16 + Chicago 4 + Cleveland 15 + Dallas 2 + Denver 2 
Houston 2 + Los Angeles 22 + Midland 5, Texas « New Orleans 
Research and Engineering New York 17 + Philedeiphia 3 + Pittsburgh 19 
Building Sen Francisco 4 + Seattle 1 + Tulse 3 + Washington 6, D.C. 
Internationa! Division: P.O. Box 2023, Milwaukee 1 
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TRE ATERS ™ Manifold of Nordstrom valves on Perco gasoline treaters which toke COOLING TOWERS—: mes carrying gos 


Wydroge phide and other impurities out of gaso vapors to debutonizer overhead cooler are fitted with 
Nordstroms. 
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PUMP LINES— insulated Nordstrom valves used on pump intoke and TANK STORAGE ~Bottery of Nord- 


discharge processing lines strom valves control flow of gasoline, butane, and 
propane from storage to loading racks. 


INSTRUMENT 
AIR LINES Nordstrom 


valves on lines carrying instrument 
air to the air storting tank, 


For the varied services in a gasoline plant Nordstroms are by far the 
most commonly used valves. Typical locations for Nordstrom valves are 
debutanizer, instrument, pump, dehydrator, scrubber, separator, treater, 
absorber, lean oil, deethanizer, oil heater, cooling tower, metering, com- 
pressor, gathering, storage and loading rack lines, to mention only a few. 


Because Nordstrom valves are built for all pressure-temperature condi- 
tions encountered in a gasoline plant, because the range of Nordstrom 
#izes, materials and body styles is the most complete obtainable, because 
Nordstroms stay tight in service on hard-to-hold gases and petroleum 
derivatives, most of today’s most efficient gasoline plants have stand- 
ardized on Nordstrom lubricant sealed valves. 


Here are just a few examples of the hundreds of Nordstrom applications 
in a single Oklahoma gasoline plant. 


Where are Nordstrom Valves used in a Gasoline Plant? 


SURGE LINES—Rich 
oil from absorbers flows 
through these Nordstrom 
equipped lines to rich oil 
surge tanks for mixing. 


LUBRICANT SEALED TO KEEP UPKEEP DOWN 


Another Product 


Rockwell manuracturinc company 
400 WN. Lexington Ave., Pittsburgh 8, Pennsylvania 
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Woter treatment room in lorge utility plant. Walls ore “Century” APAC, $4” thickness. 


they’re “Century.” APAC 


costs... 


In Canada—aTLas ASBESTOS Co., 


14 


In the water treatment room above you see how 
to build walls that won’t need maintenance: Use 
“Century’””» APAC—Keasbey & Mattison’s ver- 
satile asbestos-cement structural sheet. APAC 
can fill nearly all your surface covering needs. . . 
interior walls and ceilings ...exterior walls... 
on new structures and modernizations. 


CONSIDER THE ADVANTAGES OF APAC: 


APAC won't burn! Made of asbestos 
fibers and Portland cement— both 
inorganic—APAC will not support 
combustion . . . makes an excellent 
fire-retardant barrier! 


APAC is maintenance free! It can- 
not rot, rust, or corrode—rodents 
and termites can’t hurt it. APAC 
doesn’t even need protective paint- 
ing to preserve it! 


KEASBEY & MATTISON 


PENNSYLVANIA 


COMPANY + AMBLER 
Nature made Asbestos... 


Keasbey & ! 


tTo., 


Mattison has made it serve mankind since 1873 


MONTREAL, 


APAC is easy to handle — easy to 

apply! Can be cut and fitted on 

the job—no milling or planing to 

bother with. Large-size sheets 

(standard 4’ x 8’) facilitate rapid 
coverage. Can be fastened with ring fettered nails 
or screws. Application labor costs are kept to 
a minimum! 


You'll find “‘Century’”” APAC used today in hun- 
dreds of plants, in dozens of industries: For siding, 
office paneling, fire-resistant sheathing in shops 
and stockrooms, storage bins, linings for elevator 
casings, shower stalls—in fact, wherever quick, 
economical construction and maintenance-free 
service are wanted. Write us for complete infor- 
mation on “‘Century’’ APAC and the name of 
your nearest distributor. 
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Why Ingersoll-Rand 


VERTICAL PUMPS 


are HIGH in performance 


and LOW in installation and maintenance 


OPERATION IS BETTER 

These rugged, vertical process pumps have repeatedly proved their de- 
pendability and unusually high economy in services the world over 
The shaft and impeller assembly is in complete radial balance. And 
positive alignment is maintained by accurate machined fits of all mating 
sections. The proven design of these units—with each part of the most 
suitable material for the application—assures sustained high efficiency. 


INSTALLATION IS EASIER 

The in-line arrangement of suction and discharge nozzles permits simple, 
straight-through piping—without loops or elbows. Piping can be located 
above or below floor level, as desired. Compact, vertical design conserves 
space—eliminates the need for large foundations, bedplates and grouting. 


MAINTENANCE IS SIMPLIFIED 

There is only one stuffing box—easily accessible through openings in the 
discharge head. Either conventional packing or the I-R Cameron Shaft 
Seal can be used. There is no thrust bearing to maintain, residual thrust 
being taken by the motor bearing. And the segmented inner casing 
assembly is easy to dismantle and assemble for inspection or servicing. 
Maximum interchangeability of impellers and diffusor sections reduces 
spare parts inventories. 


The inherent advantages of vertical design particularly suit 
these pumps to many chemical and process services. Your nearest 
Ingersoll-Rand branch office engineer will be glad to study your 
next pumping problem with you. Whether the solution indicated 
calls for a vertical or horizontal unit, you are assured of obtain- 
ing the right pump for the job when you specify Ingersoll-Rand. 


Ingersoll-Rand 


CAMERON PUMP DIVISION 


588-10A 11 Broadway, New York 4, N. Y. 








THERE'S AN I-R CENTRIFUGAL PUMP FOR EVERY PROCESS NEED 


, : - & 2 : 
Single-stage, vertically Single- and two-stage, Single- and two-stage, Multi-stage, with 
split vertically split horizontally split cylindrical ‘‘double- 
Capacities—20 to Capacities—10 to Capacities—20 to case” construction 


550 gpm 3000 gpm 3500 gpm Capacities—to 2800 gpm 
Pressures—to 300 psi Pressures—to 600 psi Pressures—to 500 psi Pressures—to 3000 psi 


— AIR TOOLS ROCK DRILLS Te 0 6 — CONDENSERS — CENTRIFUGAL PUMPS — DIESEL AWD GAS EMGinES 
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FROM STEM 
TO STERN 
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ANOTHER WAY OF SAYING 
UOP SERVICE IS COMPLETE 


Long before the fast clipper ships raced ‘round the world 

for commercial prizes, sailors were saying 

“stem to stern” and “truck to keel” when they wanted to convey 
the idea of completeness. Today these salty terms 


are commonly used to express the same idea. 





Even more accepted is the association of this thought with 

UOP Service. Inchuded are all phases of basic petroleum research 
and process design, engineering, construction supervision, 
operator training and safety inspections, and 


assistance on day-to-day problems of plant operation. 


UOP Service goes all the way to help licensee refiners operate 


their plants at greatest efficiency and profitability. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILLINOIS, U.S.A. 
D vorrei RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 
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That's right, mister 


If it’s process construction ... we can handle it! 


Procon has the broad range of experience plus 
the necessary flexibility to give you the advantages 
of a practical and efficient construction service 


covering all types of processing facilities. 


For example, current jobs include fluid cat 


crackers . . . Platforming units . . . fractionators . . . 
vis-breakers . . . aromatic extraction units... 
gas recovery systems... and other types 


of processing units and plants. 


This partial list is certainly an indication of 
Procon’s ability to handle any type of process 


construction work. 


t 
a oe 


PROCON 4x 


PROCESS CONSTRUCTION © |: 
75 BAST JACKSON BLYD., CHICAGO 4, ILLINGIS 
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“lt cut jecketing application costs, and we expect it to last for years,” 

report engineers at refineries everywhere after testing Childers Alumi- 

“4 ° © num Jacketing on their insulated lines. This new Oklahoma refinery 
Refineries cut maintenance used Childers 100% — on towers and vessels (in heavy weight) os well 
@s on lines. It is flexible and easy to put on, and this 35 alloy 

aluminum is tough and weather-resistant, even in corrosive industrial 


. . 
atmospheres. This is the first and only jacketing especially engineered 
on insulated lines for process plants and power installations. 


e At least 567 processing plants have installed 

by switch to new and tested this new Childers Aluminum 

Weatherproof Jacketing during the last three 

" " . - k . years. You can examine its advantages for 

your plant by writing for a free sample. 

ow-cost Giuminum rac eting Address Childers Manufacturing Co., Dept. 
PR-8, 625 Yale St., Houston 7, Texas. 
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lines are insured for years As shown here, Childers Jacketing can This is how the flexible, easy-to-handle 
st weer and weather. They'll attached with no more tools than a pliers Childers Jacketi arrives at the job site. It 
never need painting because Chi and a wooden we . Ne expensive shop is in convenient 4 feet wide and 100 feet 
Jacketing gives them all the ad work or pre-forming are necessary. Several long—just right for one man to handle—and 
tages of appearance and long life that methods of attaching are available, but is available either with or without a mois- 
come only with weather-resistant alum- aluminum bands shown here are probably ture berrier attached on the back of the 
inum. Yet this specially engineered best and cheapest. Because this jacketing is 006" aluminum “skin”. tt can be cut to 
jecketing costs for less than would so easy to handle and so simple to attach, it proper lengths using any flat table and a 
heavy aluminum sheets. cuts installation costs way down. straight-edge. 
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Carbon black slurry 
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gives equipment the acid test 
... and only 


Stainless Steel 


survives! 


Ov GLANCE at this section of piping tells you why Stainless Steel was 


- $i 


a must for the secondary recovery system in J. M. Huber Corpora- 
tion’s carbon black plant at Baytown, Texas. After only three weeks of 
service, the non-Stainless portion is completely eaten through, while the 
part made of Stainless Steel is relatively unaffected by the extreme corrosion. 

In order to get maximum recovery of the carbon black produced in con- 
verters at this plant, the Huber Corporation installed a secondary recovery 
system. The secondary system includes dry and wet recovery, and it’s in 

the wet end where corrosion takes its heaviest toll. 

The Huber Corporation tested many types of mate- 
rials, plus many different kinds of coatings, before select- 
ing U-S‘S Stainless Steel for wet recovery. Stainless Steel 
was used for the two cyclones—each 12 feet in diameter 
and 42 feet high—for the sprays inside the cyclones and 
the piping through which the corrosive slurry passes. 

In this application, U-S-S Stainless Steel is subjected 
to sulfuric acid, carbonic acid and other acids. Temper- 
atures range up to 180°. Stainless Steel is standing up 
under these conditions where other materials failed after 
two or three weeks’ service at the most. 

The severe service conditions under which chemical 
processing equipment operates often preclude the use 
of anything but Stainless Steel. Stainless Steel’s resist- 
ance to high temperatures and extremely corrosive 

conditions, its strength with light weight and its freedom from product 
contamination mean long equipment life with less maintenance and less 
frequent replacement. 

Some grades of Stainless Steel are in limited supply today, but essential 
needs are being filled. For finest performance, insist that your fabricator 
use perfected, service-tested U-S’S Stainless Steel. 


U°S°S STAINLESS STEEL 





AMERICAN STEEL & WIRE... . COLUMBIA-GENEVA STEEL . NATIONAL TUBE TENNESSEE COAL & IRON 
UNITED STATES STEEL SUPPLY, WAREHOUSE DISTRIBUTORS Divisiom of UNITED STATES STEEL COMPANY, PITTSBURGH 
UNITED STATES STEEL EXPORT COMPANY, HEW YORK 
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This team can design, 
build and equip 
your plant ! 


Here is a team unique in the chemical and processing fields 





. a team of imagination and ingenuity, with years 
and years of experience in all phases of engineering. 
Thoroughly capable of carrying through any 
undertaking from flow sheet to turn-key 
operation—on a basis of unified respon- 
sibility. Big enough for the biggest 


job... flexible enough for any 


job. This team can compe- 
tently and economi- 
cally translate 
your ideas into 
an operating 


New Chemical Plants headquarters .. . plant. 
starting point for many advances in the 
Chemical and Processing Industries. 





CHEMICAL PLANTS DIVISION . 


BLAW-KNOX CONSTRUCTION COMPANY 


PITTSBURGH 30 + TULSA 1 +» NEW YORK 17 + PHILADELPHIA 3 - CHICAGO 3 
BIRMINGHAM 3 + WASHINGTON 5, D.C. 











REPUBLIC UPSON ALLOY STEEL STUDS 


Where there's stress and heat and corrosive atmosphere, Republic 
Upson Alloy Steel Studs hold tight and give long, trouble-free service. 


They're precision-machined from service-proved alloy steels 
produced by Republic, the world’s leading producer 

of alloy steels. They fit-up tight, stay tight, 

yet are easy to turn-off for equipment maintenance. 

Specify Republic Upson Alloy Steel Studs on new equipment .. . 
use them as trouble-saving replacements when you're overhauling. 


REPUBLIC STEEL CORPORATION © Bolt and Nut Division 
CLEVELAND 13, OHIO 
Export Department: Chrysler Building, New York 17, New York 
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Why 
hosphorized 


Admiralty Heat Exchanger Tubes? 


In order to assure uniform chemical compo- 
sition and soundness, Scovill produces Phos- 
phorized Admiralty tubes by its continuous 
billet-casting process which consistently 
maintains the optimum amount of phos- 
phorus. Adding as little as 0.02% Phos- 
phorus to Admiralty also gives maximum re- 


sistance to dezincification while retaining all 
the other desirable properties of this alloy. 

Scovill’s 40-page Condenser Tube Booklet 
is available to users who request it on their 
business letterhead. Scovill Manufacturing 
Company, 14 Mill Street, Waterbury 20, 
Connecticut. 


Only Scovill Phosphorized Admiralty Has All These Advantages ... 


@ Uniformity and eountnets resulting from 
Scovill i g technig 
© Relative i y te dezincificats 








e Rnesliont pe 


@ Satisfactory resistance to weak mineral 
acids and acid mine waters 
®@ Good resistance to velocities under 7 fps 


at reloti 





@ High resistance te sulfides and other active 


ly high 





sulphur compounds 


® Superior performance in fresh, cab or brackish : waters 


SCOVILL HEAT EXCHANGER TUBES : 


i A Propuct 
fOr scoviut! 


eeeee 


“You can’t buy better brass” 
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We're finding new uses every day 
for versatile KAOCAST 





KAOCAST Covering for Water Cooled 
Furnace Tubes 


Even our Field Engineers are surprised to discover the amazing variety 
of uses for versatile Kaocast. This unique 3000 degree refractory cast- 
able has been put to work in scores of imaginative applications where 
it has paid off in lower installation costs, faster repairs, longer service 
life. Here are a few examples: 





@ Kaocast replaced firebrick in door @ Versatile Kaocast proved ‘‘better 
linings ...lasted 3 to 6 times as long, than anything previously used” for 
cut costs in half. piers of a stoker-fired boiler. 

@ in a tunnel kiln, ordinary castables © This jack-of-all-refractories per- 
used for <overing car tops crumbled forms so well that one central station |  KAOCAST Boiler Baffles 
after a few trips. Kaocast stayed on keeps a large stock on hand for mis- 
the job for 30 trips without deteriora- cellaneous jobs. 


tion. crm 
Are you missing a money-saving opportunity to use versatile Kaocast? m & Rm co a 


Ask your B&W Field Engineer to give you additional facts and figures a ta 
... to help you profit with Kaocast. -* KAOCAST is another important ox wag § & <i OX 
refractories development by B&W engineers who have continuously Twa BABCOCK & WILCOX CO. 
established new standards in industrial furnace refractories.for the nee: SVEDIOH 


GENERAL OFFICES: 85 LIBERTY ST, WEW YORK 4 ALY 
past 30 years. WORKS: aveusta, Ga, 





eso 
B&W REFRACTORIES PRODUCTS —B&W Alimul Firebrick * B&W 80 Firebrick * B&W Junior Firebrick + B&W Insulating Firebrick 
B&W Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS— Stationary & Marine Boilers and Comp + Equi + 


Chemical Recovery Units . . . Seamless & Welded Tubes . . . Pulverizers... Fuel Burning Equipment... Pressure Vessels... Alloy Castings 
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Measure and Control 


Temperature Conductivity or pH 
Pressure Per Cent Oxyge" 


Level Per Cent combustibles 
ion 


Flow , Motion of Posit 
Flow Ratio 


TANDARDIZED 
with STA Instruments 


FEATURES 

1. Sustained accuracy and stability insured by careful 

design and the use of the null balance principle. 

2. Trouble free service insured by sturdy Electronic 

Detector which replaces moving parts and delicate 

instrument suspensions. 

3. Comparison of related factors made easy by contin- 

vous records of as many as four factors on a single chart. 

4. Maintenance simplified by easy access to all parts 

and by exchangeable unit assemblies. 

5. Attractive control panels assured by identical 

styling of all recording instruments. 

6. Panel space saved by installing two controllers 

in one instrument. 

7. Choice of three controls—air, on-off electric, modu- 

lated electronic. 

8. Easy installation—no careful leveling or protection 
Standardized Bailey Electronic Instrument against vibration. 


for indicating, recording and controlling , 
the factors listed above. Ask for Bulletin 231 


BAILEY METER COMPANY fimccewr iit 


1043 IVANHOE ROAD ° ‘ P CLEVELAND 10, OHIO PRESSURE DENSITY 
% OXYGEN BLES RATIO 


Controls for nocessing @ COMBUST 
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The Docto 


. until the 


In a soap flake plant, flaker roll doctor blades were a source 
of considerable trouble and expense. 

The blades were operated against a cast iron cooling roll, 
5 ft. in diameter with a 90 in. face, which handled 72,000 
pounds of soap every 24 hours. 

Although made of the finest Swedish steel, doctor blades had 
to be honed every hour, and reground every 24 hours. It took 
only ten minutes to change a blade, but in that short time 500 
pounds of soap production were lost. 

After putting up with the problem for some time, plant 
engineers decided to try doctor blades made of “K” Monel® 

Results? Judge for yourself! Here is what the plant engi 
neers reported: 

1. “K” Monel doctor blades (0.031 in. thick by 4 in. 
wide) required honing only once in 24 hours. 

2. “K” Monel blades gave 27 continuous days of 
service before needing regrinding. 

3. It took more than 7 months to reduce the width 


of a “K” Monel blade from 4 in. to 2% in. 
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y Was 2 
y tried “K" 


4 “K” Monel doctor blade in 
use on a soap flaker dryer roll. 
Ajter 7 months of highly satis- 
jactory service, this blade was 
transferred to rolls used for 
polishing soap, setting a rec- 
ord for doctor blade longevity 
in the plant. 


Headache 
MONEL 


Switching to “K” Monel doctor blades gave them 24 times 
more service between honings, 9 times more service between 
regrinds, and saved uncalculated production poundage for- 
merly lost through frequent blade changes. 

Not always, of course, can such spectacular gains be made 
merely by changing the material of a doctor blade. But here's , 
something to remember 

There are special Inco Nickel Alloys for almost every doctor 
blade application ... alloys that have a proved record of re- 
ducing maintenance costs and speeding production. 

Find out more about these important alloys by asking for 
your copy of: “How to Get More Production from Doctor 
Blades.” Right now, of course, Inco Nickel Alloys are being 
diverted more and more to defense production, so you may 


have to wait for the metal you want. 
THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 

CunLEM OF SERVICE 


NICKEL 2%, aLtoys 


MONEL® + “K"® MONEL*+ "KR”® MONEL + "R”®MONEL+ “S”®MONEL 
NICKEL + LOW CARBON NICKEL + DURANICKEL® 
INCONEL® « INCONEL "X"® 








To get all the benefits 
of Fluid Catalytic Cracking 


at lowest initial cost! 

















Kellogg Orthoflow 


THE CRACKER WITH STRAIGHT-LINE CATALYST FLOW 














This cross section reveals 
the simplicity of the 
Orthoflow design. Note 
straight line catalyst flow 





r.. new Kellogg Orthoflow units have now 


been on stream for hundreds of days a 
third will start operating soon . and more 
are in the engineering and initial construction 
stages. Although each unit is designed for a 
specific operation, all have two things in com- 
mon: the superior efficiency and economics of 
the Fluid bed and low investment cost. 

Superior efficiency and economics are ex- 
pected of any Fluid catalytic cracking opera- 
tion—but these units have an additional 
edge in this respect because built into them 
is Kellogg's entire experience, culled from en- 
gineering more than 50 Fluid units in a period 
of ten years more than 70% of the world’s 
total Fluid cracking capacity. 

Low initial cost is also to be expected of this 
new Orthoflow design. One vessel containing 
both reactor and regenerator. Less steel work. 
Smaller foundations. Shorter and fewer cata- 
lyst carrier lines. No slide valves. Elimina- 
tion of expansion joints in the catalyst trans- 
portation system. 








valves 
of catalyst 


Such features are bound to reflect favorably 
on investment costs. But in addition, these 
Kellogg engineering advances offer decreased 
maintenance cost because of straight line 
transmission of catalyst-oil mixtures and spent 
catalyst. Only the Orthoflow has this erosion- 
reducing feature. Only the Orthoflow has elim- 
inated the maintenance problem of expansion 
joints, utilizing specially-designed spring- 
loaded valves to absorb thermal expansion. 

If you are considering the addition of Fluid 
catalytic cracking to your processing sequence 
or an increase in your present cracking ca- 
pacity, you should explore the advantages of 
the new Kellogg Orthoflow converter. 


THE MI. W. Keziocc Company i 


(A Subsidiary of Pullman Incorporated) 


NEW YORK JERSEY CITY LOS ANGELES 


TULSA 


HOUSTON TORONTO LONDON PARIS 





specially 
controlling flow 


Shown here is the most recent 
Orthoflow to go on stream. Located 
in Mid-Continent U. S., it charges 
8,300 barrels of feed daily. 
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BACK PRESSURE 
REGULATOR 


. . » FOR VENT LINES ON 
OIL AND GAS SEPARATORS 


Fisher Series 63 Back Pressure Regulators are used where pilot control, 


stable regulation, and tight shut-off are required. 


The main valve assembly is pressure loaded by the pilot valve. The 
pilot consists of a connected double diaphragm assembly, two springs 
and a 3-way valve. 

If upstream pressure increases above the pilot spring setting, the 
pressure under the lower diaphragm pushes up on the diaphragm assem- 
bly, closing the supply port and opening the exhaust port. This bleeds 
pressure off of the main diaphragm allowing the unbalance pressure to 
open the main valve until the pilot is again in equilibrium. If the up- 
stream pressure decreases, the reverse is true, with pressure building up 


above the main diaphragm tending to close the main valve. 


The back pressure range may be set anywhere from 10 Ib. to 125 Ib. 


by simply turning the adjusting screw in the pilot spring case. 


spills 


@ Absolute tight shut-off. 
2 Accurate and stable control. 


e Full line orifice permits 
maximum capacity. 


A Non-bleed type of pilot. 


s Teflon stem seal eliminates 
lubrication and reduces 
friction, contamination and 
attention. 


FISHER GOVERNOR COMPANY e Marshalltown, lowa 
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A Plan That Gets the Most 
out of Centrifugal Pumps 


Easy-To-Install Maintenance 
Program Means Better Performance, 
Longer Life 


You can’t get maximum production 
when your equipment’s operation is 
constantly interrupted due to break- 
downs. Moreover, today’s equipment 
shortages make it increasingly more im- 
portant that you get all the life you can 
out of your present machines. 


We'd like to suggest a maintenance 
plan that will help you get the most out 
of one of your most vital pieces of equip- 
ment —centrifugal pumps. 


Keep Informative Records 


If you haven’t already done so, it’s a 
good idea to begin your maintenance 
plan by setting up a card index file so 
that you can catalogue each pump in 
your plant. Each card should contain 
the following information: plant pump 
number, size, manufacturer's name and 
style, serial number, date installed, and 
any other. data which will help you to 
rapidly locate repair parts lists and 
manufacturer's parts numbers. 

The rest of the card can be divided 
into a number of columns: Repair Date, 
Part Affected, Remarks, and Cost. A 
typical card is shown here. 








PUMP MAINTENANCE CARD 


—_____ oP i. —____—_ MANFACTORER 
St MFGR'S 1DORESS 

MFGR'S SERIAL NO. 

MrGR'S STYLE 





——____DaTE STALL 
——___—_ LOCATON 





DATE PART REMARKS cost 





























nation. You may find, for example, that 
a unit or group requires packing main- 
tenance about once every three months, 
and i once every four to six 
months, etc. 


Your next step is to arrange a plant 
schedule so that a particular pump may 
be shut down for maintenance at or be- 
fore these times. Thus you make it 
possible to do the maintenance work 
under proper and unhurried conditions 
to assure maximum conformity of pro- 
duction consistent with mong pap fife. 
In addition, examination of the card 
catalogue will guide operating and main- 
tenance personnel as to quantity of re- 
pair parts they should keep on hand. 


Make Periodic Inspections 


Externally 


It is considered inadvisable to open 
pumps for inspection. 

Rather, recent practice is to let pumps 
stay on the line until such time as ex- 
ternal symptoms indicate overhaul may 
be required. These symptoms involve 
either a reduction in effective capacity 
because of wear at the internal clear- 
ance points or mechanical difficulties, 
such as vibration or noisy operation. 

Parts uiring most frequent re- 
placement in centrifugal pumps are: 
wearing rings, shaft sleeves, packing 
and bearings. 

The most important maintenance 
point on process pumping equipment is 
the stuffing box. It must be kept clean, 
cool, and lubricated —but packing is the 
crucial operation. A good packing meth- 
od will be discussed in a later edition of 
Pointers on Pumps. 

Don’t forget the frames, base plates, 
and supporting parts of your pumps. 
Good housekeeping often makes it easier 
to do a good overall maintenance job! 





| 




















If you're careful to enter every main- 
tenance or repair operation on the prop- 
er card, it won't be long before each 
card indicates a particular pattern of 
maintenance. 


Set Up A Maintenance Schedule 


Once this pattern is established for 
all the cards, you can set up a schedule 
of maintenance points for such items as: 
packing, greasing or oiling, painting, 
gasket replacement, and bearing exami- 


a 
* 
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The World's Broadest Line Assures You the Right Pump fer Every Job 
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Can We Help You? 


Worthington makes more standard 
umps than any other manufacturer. 
Jon't buy a “special” (at a higher 
price) without checking to see if Wor- 
thington makes it standard. 

If you do need a special, remember 
Worthington'’s modern engineering fa- 
cilities, backed by the longest and 
broadest experience in the field. Con- 
tact our nearest District Office or write 
to Worthington Pump and Machinery 
Corporation, Centrifugal Pump Divi- 
sion, Harrison, N. J. 

















WHAT SIZE AND STYLE OF 
BUBBLE CAP SHALL WE USE? 


CONSULT THE PSC 
CATALOG. THEY'VE THE 
LARGEST CHOICE 





HEEL 


PSC Offers the Largest Choice of Standard 
Bubble Caps—ALL WITHOUT DIE COST 


Any time you are in need of engineering data on cators of the largest line of bubble caps, we offer you 
bubble caps may we suggest that you refer to our a broad experience in the production of special caps 
Bulletin 21 or The Refinery Catalog. In both sources to meet specific refinery conditions. Send blue prints 
you will find the largest compilation of bubble cap or write as to your needs. 
and riser data in print, covering over 200 standard 

Send for 


styles turnishe y e Presse ee °. WW" b 
sarhommanscabadhaae 3: seine \\ BUBBLE CAP BULLETIN 21 


OVER 200 STANDARD STYLES 


The largest pil of ing data on 

Should you find among our line of standard caps a — a caps in printed form. Also re wings for 
. in determining methods of 
style to meet your needs we can save you the cost N road assembly. BULLETIN 31 
describes LeJons assembly. 





of dies as well as make prompt delivery. As fabri- 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES ¥& x& ¥& 
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A safety record is no accident 


Setting a record is no easy job, but it’s well worth the effort—especially when 
safety is involved. 

We are proud of the part we have played in the oil industry’s safety record. 
We are particularly proud that the system of safety precautions for the handling 
and mixing of “Ethyl” antiknock compound and the safe practices in tank-clean- 
ing techniques which have been accepted and put into effect throughout the 
industry were pioneered by Ethyl safety engineers. 

However, Ethyl safety engineers do a lot more than prevent accidents. They 
save refiners time and money, too. For example, they are constantly seeking new 
ways to save time and labor and to assure safe operation. This search has 
resulted in many improvements in mixing installations, tank-cleaning methods 


Continued on next page 








A safety record is no accident 


Continued from preceding page 


and has contributed to improvements in storage-tank design. One recent contri- 
bution is the “Ethyl” lead-in-air analyzer which quickly checks the amount of lead 
in the air at any moment— permitting the safe entry of tank-cleaning personnel. 

Our engineers have broad experience in the construction, operation and main- 
tenance of mixing plants. You can put this experience to work for you if you are 
contemplating the erection of new mixing installations or modernizing existing 
plants. Our trained men will assist you in the selection of a site, supply plans 


ind specifications, and instruct refinery personnel in correct procedures for 


operating the new equipment. And when your plant is in operation, Ethyl’s 


engineers help keep it working at top efficiency. They make periodic “check up” 
visits, assist with maintenance and help make modifications to meet changing 


conditions 


So you can see why we say “A safety record is no accident.” 


ETHYL CORPORATION 


NEW YORK 17, N.Y. 


RESEARCH SUPPLY SERVICE TECHNICAL NOTES 
PREMIUM-GASOLINE PROMOTION GASOLINE TESTING ROAD RATINGS INDOORS 
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It's Shand & Jurs’ combination Breather Valve and Gauge Hatch for small 
marketing and bulk plant tanks — Fig. ST-1615. 


Rugged all aluminum body houses both units and fits single 3” tank 


connection. 
Economical with high venting capacity and full 3’ gauge hatch opening. 


Quick removable pressure hood for easy access to internal parts for in- 


spection or maintenance. 


Screw down, soft seated, self closing and vapor tight gauge cover made 


of bronze. 


Breather Valve set for standard pressure loading of 4 ounces; 2 ounce 
for vacuum. Special settings available as required. 


i ae Ht GC. 8TH AND CARLTON STREETS : BERKELEY : CALIFORNIA 


NEW YORK fel ile cle) HOUSTON TULSA LOS ANGELES SEATTLE 
295 Madison Ave. 10409 5. Western Ave 814M & M Bidg 310 Thompson Bidg 714 W. Olympic Bivd 3000 Western Ave 


MONTREAL, QUE., 360 Notre Dame St. West VANCOUVER, B. C., 550 Beatty St FORT ERIE, ONT DARLINGTON, ENG CARACAS, VEN 
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CHICAGO . 


NON-LUBRICATED 
VAPOR-TIGHT PLUG 
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KEROTEST MANUFACTURING COMPANY 


2525 LIBERTY AVENUE . PITTSBURGH 22, PA. 


CHARLESTON . ODESSA . TULSA ~* HOUSTON «+ NEW YORK 
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BLENDING PLANT 


Graver Construction Service provides the skill and 

facilities to cover full responsibility for the 

engineering, procurement, and erection requirements 

of refineries, blending plants, pumping stations, 

and pipe line terminals. This complete service 

applies to installation of new facilities... 

expansion of existing equipment... 

maintenance and repair. GRAVER CONSTRUCTION CO. 


332 S. MICHIGAN AVE., CHICAGO 4, ILL. 
NEW YORK HOUSTON 


A DIVISION OF 


GRAVER TANK & MFG. (0.|NC. 


EAST CHICAGO, IND. 
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Get 


when you buy 


lead sheet 


When you place an order for lead sheet, 
chances are you state quantity, composition, 
size and weight, and that’s all. 

When you buy from National, you not only 
get sheet that meets these four specifications 
but you also get certain “extras”—extras char- 
acteristic of the high quality lead sheet made 
by the leader in lead. 

Such as 

(1) A smooth, even finish. 

(2) A surface as free of flaws as careful 

milling can make it. 

(3) Uniform over-all gauge. 

(4) Maximum structural strength 

throughout. 

These extras contribute to adaptability, 
workability, and durability — whether the 
sheet is used for handling corrosives, for ar- 


chitectural installations, or for radiation bar- 
riers. 

It is these extra qualities, not specifically 
stated in your order, that give National Lead 
sheet its dependability on the job. 

That’s why we say—when you want lead 
sheet—come to National. And get something 
extra. 


” Sheet Lead 
with a NATIONAL reputation 
LEAD COMPANY 


New York 6; Atlanta; Baltimore 3; Buffalo 3; Chi- 
cago 8; Cincinnati 3; Cleveland 13; Dallas 2; Phila 
delphia 25; Pittsburgh 12; St. Louis 1; Boston 6 
(National Lead Co. of Mass.); Los Angeles 23 ( Mor- 
ris P. Kirk & Son, Inc.); Toronto, Canada (Canada 
Metal Company, Limited) 
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Leaving the STRESS 
where it belongs... 


Stress relieving prefabricated piping with highly 
developed equipment and special techniques is one 
reason why exacting specifications are met with 


GRINNELL PREFABRICATED PIPING 


Grinnell received an order recently for stress relieving 
prefabricated piping to these specifications :— 


“All fabricated pieces shall be normalized and drawn by 
heating to a uniform temperature of 1700°F (plus or 
minus 25°F). This temperature shall be maintained on 
a basis of one-half hour for each quarter inch of wall 
thickness of the heaviest pipe in the furnace charge fol- 
lowed by air cooling not less than 600°F. All pieces shall 
then be reheated to 1425°F and held at temperatures as 
above. In no case shall the time be less than 2 hours... 
Cool at a controlled rate not to exceed 200°F per hour 
until 600°F is reached .. .” 


Grinnell, of course, met these specifications precisely. In 
fact, fabricating industrial piping today demands the 
maximum in versatility and precision. 


Modern power plants, for example, need piping of heavy 
cross-sectional area and definite alloy composition to 
provide high temperature stability, resistance to creep 
and graphitization. Chemical and oil refining processes, 
on the other hand, must have piping of high chrome alloy 
to impart strength at high temperatures, resist corrosion, 
withstand impacts at low temperatures. Heat-treating 
often is the only answer — either to restore properties 
affected during fabrication, or improve original properties. 


Grinnell Company Inc., Providence, Rhode Island 


pipe and tube fittings * welding fittings * 


Grinnell-Saunders diaphragm valves * pipe * 
industrial supplies * Grinnell automatic sprinkler fire 
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engineered pipe hangers and supports 
prefabricated piping 
protection 


GRINNELL’S AUTOMATIC 
HEAT-TREATING FURNACE 


performs with positive efficiency. This 
versatile stress-relieving unit, measuring 
12 by 12 by 40 feet and using gas or oil 
or both as fuel, was designed to give 
full program control for the entire range 
of working temperatures. It provides in- 
strument contro! of rate of rise in tem- 
perature of the charge, length of time 
for holding at the predetermined temper- 
ature level, and cooling rate. Two re- 
cording controllers are provided for the 
furnace and a separate 6-point recorder 
registers the temperatures of the charge 
simultaneously during the treating cycle. 


Exterior View of Building 


In heat-treating, as in everything else for piping, 
Grinnell has the experience.and the costly equip- 
ment to fully protect large piping expenditures. 
That is why it will always pay you to call on 
Grinnell for all of your piping needs. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Sales Offices and Warehouses in Principal Cities 


* Thermolier unit heaters * valves 
water works supplies 
cooling systems 


* plumbing and heating specicities * 
systems * <Amco humidification and 
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Diaphragm Control Valve. 
One of the most widely used 
controls in the Climax line. 
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Watch for for 


REFINING INDUSTRY 


Equipment — Materials — Processes 











“A real time-saver” 
for busy men in the 
refining, natural gas- 
oline, petrochemical 
industry throughout 
the world. 


Choose a product. You'll locate it 
easily, quickly in the new Refinery 
Catalog. More than 300 leading 
manufacturers have filed their 
catalog data in this NEW 19th 
(1952) Edition. Thoroughly indexed 
for fast, easy usage it is larger and 
more complete than ever before. 





THE 
UNIVERSAL 


EQUIPMENT 
ATALOG fe 
REFINERY 


BUYERS 





Published by Petroleum Refiner, P. O. Box 2608, Houston 1, Texas 
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On big jobs or little ones it pays to take advantage of Master’s unusual 
ability to supply the RIGHT horsepower, the RIGHT shaft speed, the 
RIGHT construction features, the RIGHT mounting . . . all combined into 
one compact power package. 

Don’t put up with make-shift assemblies when you too may be enjoying 
these advantages. Master Motors, available in thousands and thousands 
of types and ratings (up to 150 HP) give you a selection you can get 
nowhere else. 

Open, enclosed, splash proof, fan-cooled, explosion proof . . . hori- 
zontal or vertical .. . for all phases, voltages and frequencies . . . in single 
speed, multi-speed and variable 
speed types . . . with or without 
flanges or other special features 
. .. with 5 types of gear reduction up to 432 to | ratio . . . with electric 
brakes . . . with mechanical variable speed units . . . and for every type 
of mounting . .. Master has them all and so can be’ completely impartial 
in helping you select the one best motor drive for YOU. | 

Select the RIGHT power drive from Master’s broad line and you can 
increase the saleability of your motor driven products . . . improve the 
economy and productivity of your plant equipment. 
THE MASTER ELECTRIC COMPANY 

DAYTON 1, OHIO 






















Kodak 


_*” pushes 
the button 


Carrier ~ 
a 


We do the rest... 


in controlling the refrigeration system at Kodak’s 
huge new Distribution Center at Rochester, N.Y. 

This center handles practically every Rochester-manu- 
factured Kodak product for storage, packing and ship- 
ping. Efficient air-conditioning is extremely important 
in the storage of sensitive photographic films and papers 


The refrigeration unit, shown above, consists of two 
2§0-ton Carrier centrifugal compressors driven by a con- 
stant speed electric motor. These compressors supply ct 
chilled brine to the Taylor controlled zones. 


Taylor controls keep the output temperature of the 
chilled brine constant by regulating the compressor speed 
through the oil volume in the hydraulic coupling (circled 
between the compressor itself and a constant speed motor 
During periods of minimum load, an ingenious hot gas 
by-pass induces a load on the compressors to eliminate 
surging and keep the system fully automatic. From 
Friday night to Monday morning, when the load is 
especially light, the system automatically keeps the 
brine temperature constant with no manual attention w hat- 
ever. ‘“The most fully automatic compressors we have 
ever installed"’ say Carrier engineers about these Taylor 
controlled centrifugals. 


> 
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Whether your compressor is reciprocating or centri 
fugal—driven by an electric motor, steam engine, steam 
turbine, or gas, Taylor offers automatic compressor con 
trol. Ask your Taylor Field Engineer, or write for Cat- 
alog 300. Taylor Instrument Companies, Rochester, 
N. Y., and Toronto, Canada 


Instruments for indicating, recording and controlling 


tem pe rature, pressure, fl 9’, liquid level, 
speed, density, load and humidity 


MEAN 


ACCURACY FIRST 


IN HOME AND INDUSTRY 
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CHICAGO 
METAL HOSE 
CORPORATION 


Sales operations are divided 
into four logical divisions 


CHICAGO METAL HOSE DIVISION 


Corrugated and convoluted flexi- 
ble metal hose, machine tool 
conduit, refrigeration conduit, 
“Vibra-Sorber” vibration elimina- 
tors for piping, and assemblies for 
specific applications. 


—_——_— ————  —— a a a a a ce 
AIRCRAFT DIVISION Pi es 

Stainless steel aircraft components 

including hose of all types, bel- 

lows, oil and fuel lines, air lines, 

ducting and connectors of all . < ‘ 
types and many special assemblies @ In 1947, Chicago Metal Hose Corporation 
for jet 4 f : . . ° 
ricaiieaeaan introduced to industry a new science—the science of 

Flexonics. It is defined as the controlled bending 


FLEXON BELLOWS DIVISION of thin metals for use under varying conditions of 


Stainless steel bellows, brass and temperature, pressure, vibration and corrosion. This 
bronze bellows, automobile ther- 

mostats and bellows and bellows definition so well describes our operations and the 
assemblies and devices for all 
types of standard and specialized 
applications it as our Corporate name coincident with our 


expanding range of our products that we are adopting 


50th anniversary year. 
EXPANSION JOINT DIVISION Let us assure you, however, that the change from 


Standard corrugated packless type Chicago Metal Hose Corporation to Flexonics 
expansion joints in free-flexing 
and controlled-flexing construc- 
tion, high pressure Flexoniflex ex- personnel or methods of operation except for internal 
pansion joints, heat riser expan- 
sion joints, and special joints organizational changes that will make it possible for 


Corporation involves no change in management, 


ee se ee a fast growing company to serve its customers better. 
g y 





1336 S$. THIRD AVENUE - MAYWOOD, ILLINOIS 





FORMERLY CHICAGO METAL HOSE CORPORATION 


Flexen identifies Manviacturers of Conveoluted and Corrugated Flexible Metal Hose in a Variety of 
CMH products that Metols + Exponsion Joints for Piping Systems - Stainless Steel ond Brass 
hove served industry Bellows + Flexible Metal Cenduit ond Armor + A ib! of These C 

ter ever 50 yeors In Canada: Flexonics Corporation of Canada, itd., Brampton, Onterie 
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SUCCESS STORIES FROM 
ALOYCO’S CORROSION CLINIC 


THE CORROSIVE: Sulfuric acid and 
sulfuric-sulfonic acid mixtures used in sul- 
fonation process for manufacture of syn- 
thetic detergent. 


THE PLACE: A large oil refinery. 
THE VALVE: ALOYCO 20 #i111-A gate 


valves. 


THE RESULTS: Cast steel gate valves 
formerly used lasted only about six months. 
If valves were kept open most of time, they 
could not be closed when desired due to 
sulfating and corrosion around stem at 
stuffing box. ALOYCO valves installed over 
two years ago are still operating freely 
with minimum stuffing box leakage, at /ow 
Ice cost Both operators and 

1 like ALOYCO valves for 

sid service 


THE BACKGROUND: The cost and nui- 
sance of frequent valve replacement have 
iminated in many applications 
it the petroleum industry by adop- 
loyco corrosion-resistant valves 

especially developed for such services 
~ 9 example, as in this application, the 
ially high nickel content which per 
ALOYC 20 to contain substantial 
ounts of mo lybdenum and copper, both 
ly effective in restraining sulfuric acid 

of utmost importance 

1 are under constant study in 
all cal laborat ry, the 
dev« ted exclusively to the 


largest ever 
e e ° ' ‘ A agnosis’ and “‘treatment’’ of problems 
in corrosive service relating g to valves in corrosive service. From 
the results of laboratory and field testing, 
it develops the specifications for customers’ 


appiucatio 
. . + It your p' plant jeals with severe corrosives 
This bolted bonnet type Y valve, made to special or muutt Quaed against peoduct contemine- 
tion, put your problem before the A/oyco 


order in a wide range of alloys, is especially engineered Ccemuaten: Citahe 
for severe corrosive service. Like all ALOYCO valves, 
its dependable performance results from: metallurgical 
fesearch devoted exclusively to corrosive applications 
. . . foundry and machine shop facilities set up for high 
alloy valves only . . . casting and machining practices 
dictated by the difficult characteristics of the 
alloys required for corrosive services. 


ALOYCO valves resist the severe corrosive effect 
of sulfuric-sulfszic acid mixture at atmospheric 
temperature, 50 psi 
ALOYCO No. 361 
Y Valve for E 
190 : ALLOY STEEL PRODUCTS Co., INC. 
pounds = 2 1303 West Ciizabeth Avenue, Linden, N. J. 
wide range of alloys. 


asting 


Longer-+ 


\ortd WAWT $ 


ice ms 
4 in Corrosive Serv . 
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Shell’s fuel oil additive saves 
money four ways for refiners: 





1. Ionad 17 eliminates filter screen clogging . . . the largest 
single cause of service troubles in domestic oil burner equipment. 
Burner parts are also kept free of tars and resins. 


2. Ionad 17 makes fuel oil stocks more compatible. 


3. Ionad 17 minimizes treatment of fuel oil stocks. In many 
cases the cost of adding Ionad 17 is more than paid for by savings 
in reduced fuel oil treatment alone. 


4. Ionad 17 prevents the accumulation of sludge on tank bot- 
toms. As a result, tanks require less frequent cleaning. 


lonad 17 is a stable concentrate that is readily soluble in fuel 
oil stocks. It prevents the agglomeration of the tars and resins 
that form in most fuel oils from the polymerization of olefins. 
Its advantages are now available to refiners of fuel oils—get 
complete information from the nearest Shell Chemical office. 


SHELL CHEMICAL CORPORATION 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 
Eastern Division: 500 Fifth Avenve, New York 18 
Western Division: 100 Bush Street, Sen Francisco 6 
Les Angeles + Houston + St. Lowis + Chicago + Cleveland + Boston + Detrolt + Newerk 


IONAD 17 


S421. gm 


Stop Tar Separation 





FUEL OIL! 


WwiTtH 
1ONAD 17 


s 


WITHOUT 
1ONAD 17 


e 


Both filter screens operated for 28 
days with No. 2 fuel oil. 
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Swyppoee You 


had to “warehouse” a 13,000-ton cruiser... 


The U.S.S. Pittsburgh, heavy cruiser, back at sea after having 


been kept in readiness with the aid of Pittsburgh Lectrodryers 


like the one shown at the left. 


The Navy did it by making the ship its own 
warehouse. In “Operation Mothball” the hull 
was sealed tight against outside moisture 
and the relative humidity maintained below 
Now 
“Operation Zipper” has put the Pittsburgh 
back in 


corrosion-free. 


30° with the aid of Lectrodryers*. 
service, its vitals rust-free and 


To warehouse safely any goods that 


WETth (unwanted moisture) would spoil— 


LECTRODRYERS DRY 


IVATED ALUMINAS 


witH ACT 





ruary, 





aah 
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depend upon Lectrodryer. A Lectrodryer will 
DRY your storage-space air continuously, 
econor ‘ally, automatically. Lectrodryer* 
engineers will work with you to design 
your entire DRYing operation—including 
selection and installation of moisture- 
vapor barriers to control atmospheric 
WETth. Pittsburgh Lectrodryer Corpora- 
tion, 307 32nd Street, Pittsburgh 30, 
Pennsylvania: 

ie England: Birlec, Limited, Tyburn Read, Erdington, Birmingham. 


in Australia: Birlec, Limited, 51 Parramatta Read, Glebe, Sydney. 
in France: Stein et Rowbaix, 24 Rue Erianger, Paris XVI. 


in Beigiom: S. A. Beige Stein et Roubaix, 320 Rue du Moulin, Bressour-Liege. 








ECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF 
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sectional hairpin 
heat exchangers 


@ Brown Fintube’s interchangeability of parts, exacting design 


and precision manufacture has “licked” obsolescence. 


The sections can be used in one bank after another — on different 
duties — and different products. A bank can even be broken up and the 
sections shipped to two or more plants, miles apart, re-assembled and 
reused. Sections not in use serve as “stores’’ for other sections on 
stream. They are never obsoleted by changes in duty or plant re-arrange- 
ments. You can use and reuse them until they are completely worn out. 


Estimates and quotations furnished promptly. Write for Bulletin No. 481. 





Sectional Hairpin Heat Exchangers 


| Tank Suction and Line Heoters 
THE BROWN FI NTUBE CO Fintube Heaters for Bulk Storage Tanks 
© indirect Process Air Heaters 
Fintube Heaters for Processing Tanks 


o ’ 
Elyria, Oke Integral Welded Fintubes for Any Heating, 


Cooling or Heat Transfer Service 








NEW YORK * BOSTON * PHILADELPHIA * WILMINGTON ® PITTSBURGH * BUFFALO ® CLEVELAND * CINCINNATI * DETROIT * CHICAGO 
ST. PAUL © ST. LOUIS * MEMPHIS * BIRMINGHAM * NEW ORLEANS * TULSA ® HOUSTON * LOS ANGELES * SAN FRANCISCO 
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> WHENEVER YOU SEE 


furnaces like these, you can be sure 


»y’re PETRO-CHEM ISO-FLOW design 


More th&g 935 are in operation throughout the 


world in th®petroleum, chemical and allied 


~ 
industries ... omni processes and for any 
~~ 


duty, pressure, temperature and efficiency 
.-. and all Petro-Chem Iso-Flow furnaces 


are pre-eminently satisfactory. 
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in turbine drives 


Hydraulic Governing 


TYPE 
, DP 


TURBINES 





OUTDOOR INSTALLATIONS, such as this one in an oil 


refinery, are taken in stride by the DP — another advantage of the DP D d bl P 
ditions and means Vependabie rower 


totally enclosed, hydraulic governing system. Weather conditions 
corrosive atmospheres don't bother the sealed-in unit 
+s Petroleum Refiner—l ol. 31, N ; 








' Means Dependability 


No part of a mechanical-drive turbine has more to 
do with day-to-day dependability than the governor. 
And in most installations, dependability is something 
that comes ahead of all other considerations—some- 
thing you're willing to pay a little more to get. 

That's why General Electric standardized three years 
ago on hydraulic governing for its small, mechanical- 
drive turbines. The Type DP has the same kind of 
governor that’s used with large, utility-type turbines. 
The operating record of hundreds of DP’s in service 
throughout the country testifies to the soundness of 
this design. 

It eliminates such elements as push rods, thrust 
bearings, knife-edges, etc., which are subject to wear 


and maladjustment. The governor operates in a totally 
enclosed oil atmosphere which protects parts from 
corrosion and rust. 

Sometimes, turbines are used as standbys and put 
in service only at irregular intervals. Hydraulic govern- 
ing eliminates the possibility of gumming and stick- 
ing during long periods of idleness—the DP is ready 
to go at a moment’s notice. 

Performance-wise, the DP provides a 30°, adjust- 
able speed range—adequate for most applications. 
If you need more, the Type DR is available with a 5 
to 1 speed range. Ask your nearby General Electric 
sales engineer for complete DP details. General 
Electric Company, Schenectady, N. Y. 


HOW THE DP GOVERNOR OPERATES 


This turbine-type off pump, gear drivon from 
the main sheft, signals any variction in 
the turbine speed due te changes in load. 
The pump also provides oil pressure for 
positioning the governor valve. 


Acting on the speed signal from the oil 
pump, this pressure relay controls the amount 
of oil pressure in the operating cylinder. The 
pressure relay operates automatically after 
being hand set by the operator. 


The operating cylinder, controlled by the 
relay, opens and closes the governing valve, 
thus regulating the steam admitted to the 
turbine. This system almost completely elimi- 
nates the need for moving parts. 


GENERAL @@ ELECTRIC 
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AT LEAST 30% ADDITIONAL 
THRUPUT IS GUARANTEED WITH 
KOCH “BENTURI’— TYPE 
KASKADE TRAYS 


In the past few months, Koch Kaskade 
trays have broken 24 “bottlenecks” in all 


ranges of bubble tray service—7” to 30” 


tray space—from 5 mm. absolute to 820 
psig. operating pressure — BECAUSE PRO- 
GRESSIVE OPERATORS REPLACED 
CONVENTIONAL BUBBLE TRAYS 

" WITH KOCH KASKADE TRAYS. 

Your “bottlenecks” can be broken, 

too! Write today, advising us of 

your existing tower size, the vapor 

and liquid capacities you desire, 

and well tell you what you can 

obtain with Koch Kaskade trays. 


KOCH ENGINEERING COMPANY, INC. 


DESIGNERS MANUFACTURERS + BUILDERS 
321 WEST DOUGLAS — WICHITA 2, KANSAS 
REPRESENTATIVES 
Tulsa, Oklo., Repr 8. h Associotes 


Myers Bagwell Co Messrs A. F. Craig & Co., itd 
Wright Bldg Paisley, Scotland 
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For Today’s 
Tough Service Demands 





EFFICIENT AND DEPENDABLE 
STEAM GENERATION 
Vogt steam generating units are designed to 
give maximum rating in a minimum of space 
with high efficiency and low maintenance ex- 
pense. Bent tube types and straight tube, 
forged steel sectional header types to burn 
solid, liquid or gaseous fuels, as desired, meet 
every power, heating or process requirement. 





PROCESS EQUIPMENT FOR 
EVERY SERVICE 

Stills, towers, oil chilling machines, filter presses, 
heat exchangers, etc. are constructed to all 
Codes. They meet all demands for operating 
security and trouble-free performance and help 
to lower costs in important process industries 
around the world, 





SPECIAL MATERIALS FIGHT CORROSION 

AND PRODUCT CONTAMINATION 
Our modern shops produce a wide variety of 
equipment made from special metals and alloys 
to combat corrosion, and product contamination 
or discoloration. Fabrication procedures em- 
ployed insure that corrosion resistant properties 
of welds will match that of the materials from 
which units are constructed, 





MORE TONNAGE AT LESS COST 
Over 60 years of manufacturing experience, 
engineering and research stand behind Vogt 
refrigerating and ice making machinery. Ab- 
sorption Systems, Compression Systems, and the 
Automatic Tube-lce Machine in a wide range of 
capacities serve in leading petroleum refineries, 
chemical plants, ice and cold storage plants, 
dairies, packing plants, etc., at home and cheat. 





DROP FORGED FOR EXTRA TOUGHNESS 
AND LONG-TIME SERVICE 
Vogt valves, fittings and flanges, for top per- 
formance in oil, water, air, gas, and ammonia 
services, at high or low pressures and tempera- 
tures, are available drop forged entirely from 
carbon steel or stainless steel. Valves can be 
furnished in @ combination of materials by 
using stainless steel for parts affected by service 
temperature or corrosion, and less expensive 
alloys or carbon stee! for other parts. 








HENRY VOGT MACHINE CO. 
LOUISVILLE 10, KENTUCKY 


NEW YORK. PHILA 
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Why Most L 


eading Companies 


Are Using K & M Control Valves 


Ic is logical that leading companies 
should handle the important subject of 
control valves as they do other matters: 
They make use of the best available skills 
and thinking. More and more, they util- 
ize the equipment, knowledge and facili- 
ties of the K & M engineering and service 
team. 

Five years ago, K & M Advanced-Type 


Control Valves were new to industry. 


Today, with outstanding performance 
records behind them, K & M valves have 
become first in the regard of many in- 
strument engineers. Increasingly, K & M 
representatives are called upon to give 
counsel and assistance in the planning 
of new control installations and the im- 
provement of old ones. During the past 
year K & M men have been consulted on 
most of the projects in which control 
valves have been a major consideration. 


There is a@ qualified K & M 
tative mear you, eager to discuss your 
problems and able to help you with them. 


represen- 


Type 1000 


IVE 


2017—43rd STREET 


—\F 
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Quick-Opening 
Steel Clamps 


Molded Neoprene 
Diaphragm — Reintorced 


All Diaphragm Motor 


Pressed Steel 
Diaphragm Casing — 
Lerge Area — 
High Lift 


Steel Ports 


Porkerized or Plated 


Universal Mounting 


Cost Steel Yoke (Both Sides of M 


otor! 


for Volve Positioner 


Cont: 
Bolted or Screwed endfor Conteet 


Packing Gilond 


Tripod-Type 
3 Set Screw 
Mounting 


ler 


Molded Ring Packing 


Polished or 
Supertinished Stainless 
Steel Stem 


Oversize Guides 
Top and Bottom 
Supertinished 


Honed Guide Bushings 


Type 1400 8 


1879 
NORTH 


Valve Makers Since 


BERGEN, N 
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Top and Bottom 


KIELEY & MUELLER, INC. 


J 





long heat exchanger 
tube Yife stavita here ! 


CHASE 
ANTIMONIAL 
ADMIRALTY 


(A patented alloy) 


Thousands of installations since 
1935 prove that Chase Antimonial 
Admiralty* adds years of service 
to heat exchanger life. 

Chase Antimonial Admiralty 

has enough antimony to resist 
dezincification. And antimony 
does not lessen resistance to 
other forms of corrosion . 

keeps tubes tough and rugged 
under heavy-duty assignments 


FREE BOOK — Send for the new 
Chase book discussing problems 
of corrosion in condenser and 
heat exchanger tubes, selection 
of proper alloy, and information 
on installing tubes. Fill in 
coupon below. 





*U. S. Patent No. 2,061,921 


SPECIAL STOCKS OF ANTIMONIAL ADMIRALTY TUBES are NEW BOOK includes Specifi 
carried in our NEW YORK, BALTIMORE, NEW ORLEANS cations, Weights, Dimen 
LOS ANGELES Warehouses. Also carried by Vinson sions and other data 

Supply Co., Tulsa, Standard Brass & Mfg Co., Houston 





Chase Brass & Copper Co., Dept. PR 252 
Waterbury 20, Conn. 


> : 
Please send me your free book on Condenser and 


Heat Exchanger Tubes. 


Chase P BRASS & COPPER | ... 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION Position 
« The Nation's Hea rs for Brass & Copper 


Address 


Albany’ Denver? Kansas City Mo Newark Pittsburgh San Francisco 


Auanta Oetrot 6 New (rieans Providence Seattie 
dait more Mouston! M waukee New York Rocheste: ' Waterbury City 
Beston \nd.anapo! s M nneapat s Philadeiph » St. Lows t sales office only 
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LUKENS 











How To Bolt Down Profits In 
New Production Planning 


Has a tough operating problem threat- 
ened your output schedules? Here's 
how one producer licked his problem 
before it started 

For a new process this refinery re- 
quired economical heating, under vac- 
uum, of highly corrosive crude that was 
to be pumped into a fractionator for 
further processing. 

SOLUTION: Crude oil feed tanks of 
stainless-clad steel, vertical type, ex- 
ternally braced. Heat is provided by an 
internal steam coil of solid stainless 
steel. Vacuum operation is withstood 
successfully by clad steel tank design. 
Flued openings and manholes provide 
for easy inspection and maintenance. 
Inner stainless surfaces resist corrosion; 
carbon steel backing and steel stiffening 
rings insure rigidity and strength with 
maximum economy Result: economi 

il heating of crude oil to proper tem 
perature. Corrosion problem eliminated 


LUKENS STEEL 


by equipment with low first cost and 
long service life. Maintenance costs re- 
duced to a minimum. 

This unit increased this company’s 
output and profits. It was ideal for the 
job. How was this advance achieved? 
Through close coordination between 
engineering staffs of progressive Equip- 
ment Builders, process engineers, de- 
signers and materials suppliers. 

Such bonus attention is a practice 
with progressive Equipment Builders. 
They turn to Lukens regularly for its 
knowledge of materials as well as its 
wide range of low-cost clad steels. 

Would you like such specialists to 
study your problem? We 
will send you their names 
Write today explaining 
your need. Manager, 

Marketing Service, 404 
Lukens Building, Coates 
ville, Pennsylvania. 


COMPANY 


WORLD'S LEADING PRODUCER OF SPECIALTY STEEL PLATE + PLATE SHAPES + HEADS + CLAD STEELS 





when quality counts 








SPECIFY 


FOR 15 YEARS Tennessee Eastman has manufactured 
the most effective and efficient gum-inhibiting 
gasoline additives known to the refining industry. 

While the name, TENAMENE, is new to the in- 
dustry, the products themselves are not. Formerly 
these inhibitors were sold through another com- 
pany and under that company’s name. Today these 
additives are available directly from the basic 
manufacturer. 


WHICH DO YOU NEED? 


Tenamene 1 


a gum inhibitor for motor fuels —__—» 


Tenamene 60 


@ copper deactivator ——> 


- lenamene 


the most effective gasoline additives known! 


Whether you have been us:ag these Eastman 
additives under another name or not, you'll find 
TENAMENE represents the peak in quality and 
performance. And more than this, you'll enjoy 
doing business with Tennessee Eastman. 

We will be pleased to send you specifications, 
prices and samples. Write to Tennessee Eastman 
Company, Kingsport, Tennessee, or call our nearest 
sales representative. 


Tenamene 2 


<———_ 2. gum inhibitor for motor fuels and 
aviation gasolines 


TeN@Mene exstuan casoune avoitives 


STOCKS OF TENAMENE are carried in Lodi, New Jersey; Houston; Los Angeles; San Francisco; and Kingspert, Tennessee. 
SALES REPRESENTATIVES: New York—10 E. 40 St.; Cleveland—Terminal Tower Bidg.; Chicago 
—360 N. Michigan Ave.; Houston—412 Main St. West Coast: Wilson Meyer Co., Son 
Francisco—333 Montgomery St.; Los Angeles—4800 District Blvd.; Portland—520 S. W. 
Sixth Ave.; Seattle—821 Second Ave. 


TENNESSEE EASTMAN COMPANY, Division of Eastman Kodak Company, KINGSPORT, TENNESSEE 
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H.P. pipe gaskets 
like these FLARE TYPE GASKET WITH BELLOWS ACTION 


yur 


by gasket 
specialists... 


SOLID FLARE TYPE GASKET 


PROFILE GASKET 


V-TITE GASKET 


OCTAGONAL 


...to save you both time and money 


When you need metallic gaskets for high pressure piping service are shown above. The flare type 
piping, put the job up to Johns-Manville Goetze gasket with bellows action and the solid flare type 
Gasket specialists. You benefit in many ways are particularly suited for pressures above 5000 psi; 

the profile and V-Tite gaskets are generally used 


You get the exact gaskets you need for maximum . 
B 8 ¥ for lower pressures. Each of these is fabricated to 


efficiency under your operating conditions, tailor 


: extremely close tolerances. Other styles can be 
made to fit your equipment You get the savings 


made to any desired cross section to meet your 
in cost made possible by intensive specialization 
; individual requirements. 

and modern production tooling. And you get the 
full benefit of over sixty years’ experience in de 
: Ah ige ’ r For more information about Johns-Manville 
signing specialized metallic gaskets for industry’s 
Goetze Gaskets, write for your copy of Catalog 

PK-35A. Or send us your drawing or template for 
Typical styles of Johns-Manville Goetze Gaskets an immediate quotation. Address: Johns-Manville, 


that have been made to order for high pressure Box 290, New York 16, N. Y. 


JM Johns-Manville Got Gaskets 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 


most complex sealing requirements. 
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HERE’S A 


VALVE THAT 
WILL GIVE 
YOU RELIEF... 


NOR-LUBRICATED 


LIFI-PLUG VALVE 


No matter whet the service may be, here is a plug valve 
that is unique in that its seat is seperate and not attached 
to the bedy and, therefore, can be trimmed in any desired 
corrosion-resistant alloy. Thus, the seat and plug may be 
replaced easily and at low cost, should it become necessary, 
by simply removing the bonnet. The entire operation requires 
only a few minutes and the valve body remains in the line. 
Here is, truly, an innovation in special trim valves for special 
services. 

The Cameron Lift-Plug Valve is non-lubricated. Think of 
the man-hours (ond grease) it will save you. This feature 
also prevents contamination of line products by valve lubri- 
conts. There's nothing te clog metering equipment, either. 

Let us send you o booklet that tells the complete story of 
this remarkable valve. Like other plent operators who have 
purchased these valves for particularly difficult services, you 
may find them to be the answer te all of your problems, too. 

Please write to: 


LIFT-PLUG ACTUATOR lifts, turns and 
reseats plug in only three-quarters of 
@ turn of the operating wrench. 


SEPARATE, RENEWABLE SEAT: Pres- 
sure-created body deflections and line 
strains cannot destroy the geometry 
of the fit between sealing surfaces be- 
cause they cannot be transmitted to 
the seporate seat. 


IRON WORKS, Inc. 
P. O. Box 1212, Heuston, Tex. 
Export: 74 Trinity Place, 
New York, N. Y. 
Represented in the sterling area by: British OW 
Field Equipment Co., lid., Londen, $.W.1. 





RN 
SEIIS an 


extensive line of 
oxygenated Solvents and 
prnemicalS Sse 


solvents and chemicals. Every day more 


industries are using ENJAY materials to 
produce improved products. 


E 
geri hee 


ENJAY market wide range of industrial chemicals: ENJAY products are 


Petrohol 91 (lsopropy! Alcohol) Methyl Ethyl Ketone Aromatic Tars marketed in bulk 
Petrohol 95 (isopropy! Aicoho Ethyl Ether Paratone orin quantities to fit 
Petrohol 99 (isopropyl Alcohol) isopropyl! Ether Parapoid P 
Secondary Buty! Alcohol Diisobutylene Paratac your requirements. 
tsoocty! Alcohol Polypropylenes Paranox 

Isopropy! Acetate Butadiene Parafiow 


Secondary Butyl Acetate lsoprene Vistanex ENJAY COMPANY, INC. 


Acetone Dicyclopentadiene Naphthenic Acids 15 W. Sist St., New York 19, N.Y. 





FOR TEMPERATURES 


UNIBESTOS No. 1200 
{ UP TO 1200° F. 


UNIBESTOS No. 750 


FOR TEMPERATURES 
UP TO 750° F. 


These famous UNIBESTOS twins 


cut heat loss and surface temperature 


When you insulate with Unibestos you can be sure 
of prolonged effectiveness, for this durable African 
Amosite product resists all service hazards. It’s un- 
HIGH EFFICIENCY affected by moisture, steam, fumes... withstands 
iS UNIMPAIRED impact and vibration . . . won’t shatter, crumble, 
wder, or dust to contaminate the atmosphere 
BY REUSE OR 


under normal service conditions. 
CONTINUOUS Unibestos is easy to cut and fit... brings you the 
SERVICE added economy of single-layer application . . . may 
be removed and reused repeatedly without damage 


or loss of efficiency. Adjacent sections can be stapled 
together to prevent separation due to expansion. 





Phone your Unarco Distributor for money-saving 
Unibestos in cylinders, half-rounds, or blocks. 


UNION ASBESTOS & RUBBER COMPANY 


DEPT. D-2 + 332 SOUTH MICHIGAN AVENUE + CHICAGO 4, ILLINOIS 
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AP CASTS A 


1. HEAT-UP OR 
START-UP TIME 


ese— 2. RATE OF 
As PRODUCTION 


= 3. STEAM 
a WASTE 


4. FUEL 
WASTE 


Pree) bil Ute Ae) 
OPERATION 


6. MAINTENANCE 
COST 























MIGHTY BIC SHADOW 


REASON 


When steam is turned on, large 
amounts of condensate and air 
must be removed before equip- 
ment heats up. 


Quick heat-up, maximum tem- 
peratures essential for maxi- 
mum output. 


When steam gets past traps, 
boiler capacity may be inade- 
quate—this is bad even if you 
could afford the fuel waste. 


Why burn fuel to generate steam 
that does no useful work . . . 
blows through traps, for ex- 
ample? 


When traps are inoperative or 
down for repairs, unit being 
drained may be “off the line.” 


Traps that don’t “wear well” 
take a lot of manhours for re- 


pair. 


STEAM TRAPS 


HOW ARMSTRONG TRAPS 


MEET THE NEED 


Condensate and air removed as 
fast as they reach trap. Reliable 
data insures you get trap with 
adequate safety factor to meet 
conditions. 


Air which reduces temperature 
and heat transfer discharged 
automatically; condensate dis- 
charged at steam temperature; 
equipment kept full of hot, dry 
steam. 


When steam floats the bucket 
the trap closes. No steam ever 
reaches discharge orifice, even 
when there is no condensate 
load. Heat treated chrome steel 
valve parts, precision ground 
and lapped, resist wire drawing 
and wear, stay leak tight for a 
long, long time. 


Nothing to clog, seize, stick or 
collapse! Large orifice. Self- 
scrubbing action cleans out ordi- 
nary dirt and scale. “Friction- 
less” leverage with wear points 
heavily reinforced for long life. 
Hardened chrome steel valve 
and seat. Wear and corrosion- 
resistant stainless trim. 


EXAMPLE 


40 Minute Faster Heat-up—dry- 


ing oven at pharmaceutical 
plant heats up 40 minutes sooner 
with Armstrong “Blast” traps. 


30% Greater Output — jacketed 
kettles produce 30% more at 


Canadian plant since changing 
to Armstrong traps. 


Steam Savings Eliminate Need 


for New Boiler—chemical plant 
shelves plans to buy larger 
boiler after installing Armstrong 
Traps. 


334% Reduction in Fuel Bill — 
after trapping vats with Arm- 
strongs at Missouri plant. 


Maintenance Time Cut 30% — 
Illinois user says, “Unequalled 
dependability, simplicity of de- 
sign means repairs can be made 
quickly” (with minimum equip- 
ment downtime). 


50% Less Trap Maintenance — 
only half as many manhours de- 


voted to traps since installing 
Armstrongs throughout large 
Midwestern plant. 











Is there a gas 





we haven't met? 


Our Carrier Centrifugal Compressors have compressed more differ- 
ent gases on the job than those of any other manufacturer. We think 


experience like that is important to you. 


Maybe you work with butane or propane. Ethylene, methylene 
chloride, ethane or chlorine. Air, oxygen, sulphur dioxide or hy- 
drogen sulphide. All of these and many more have been used in 
our Centrifugal Compressors at some time or other during the 
past thirty years. So there's a lot of experience for you to draw 
upon when you call on Carrier. 


Carrier Centrifugal Compressors are avaiiable in standard designs 
from 2000 to 40,000 cim, with three to seven wheels. In most cases they 
need no individual engineering. And they're built from standard, pre- 


tested components — you're sure of good performance right from the start. 


There's a lot more to our Centrifugal Compressor story, of course. 
Why not consult the Carrier office nearest you? Or write Carrier 
Corporation, Syracuse 1, New York, for the catalog, “Centrifugal 


Compressors for Industry. 


sore multi-stage Centrifugal Compressors than any other manufacturer. Here is 
n the b at a petroleum company. Skilled workmanship, precision inspections 


make arrie igal Compressors the most dependable you can buy 
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Aucther 


Processing 65 Million Cubic Feet of Gas Per Day 


bth Dollarhide Field 


This plant, the most recent of the more than 100 major projects completed 


by HUDSON, processes all the gas produced in the Dollarhide oil field 
F fe~heed ab , 
of Andrews County in West Texas. The gas is compressed to 650 
pounds per square inch and treated to remove Hydrogen Sulphide, 


after which about half of the gas is used for gas lift, and half 
processed for removal of at least 75% of the propane and 


essentially of the butanes and natural gasoline. 


100% 





The plant was designed and constructed by HUDSON in 
collaboration with engineers of The Pure Oil Company. 
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ENGINEERING CORPORATION 


FAIRVIEW STATION ® HOUSTON, TEXAS 
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Compact panelboard design demands pressure gauges that combine 
extreme accuracy with smaller size, easy-to-read dials. The new 
Ashcroft Receiver Duragauges, with 3'2” dial, meet those require- 
ments exactly 


Wherever pneumatic transmission and control systems are used to 
indicate pressure, temperature or flow—in power plants, refineries, 
chemical plants—these new Receiver Duragauges provide accuracy 
within ‘2 of 1 percent of the dial range. Standard transmitted air 
pressure range is 3 to 15 P. S. I. Other ranges include 2 to 14, 2 to 15, 
3 to 18 and 5 to 25 P. S. L. 





Single and Duplex Receiver Duragauges are available. The Duplex 

incorporates two separate sets of Bourdon tubes, movements and 

ex Receiver Duragauge—3'>" Dial Size pointers. Bourdon tube material is heat-treated phosphor bronze, 

Peripheral pointer is red extra wide for extreme sensitivity, with long tip travel for precision 
accuracy. 


Get complete data, including dimensions and standard graduations 
Your Ashcroft Distributor will gladly help you select the right 
Receiver Duragauges for your specific needs 


A product of MANNING, MAXWELL & MOORE, INC. stratford, CONNECTICUT 


MAKERS OF ‘ASHCROFT GAUGES, ‘HANCOCK’ VALVES. ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES 
AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ AND 
LOAD LIFTER HOISTS AND OTHER LIFTING SPECIALTIES. 
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Dynamic 
Separation (iS 


saves Money 


id *Néeetator 








Outstanding advantages — based on 
more than two thousand Accelator 
efficiency-of-operation reports: 


permits the treated water to separate Faster separation of solids from treated water 
i from the top of a downward-moving Low-velocity movement of tremendous 
quantities prevents floc break-up 


© GETTER WATER ConpTiomme © pool of uniformly sized slurry in 
AMO WASTE TREATMENT SINCE Rapid mixing of incoming water and 
1a94 contrast to having the treated water filter ‘ 
chemically impregnated slurry 


upward through a suspension of sludge Small or large flows have complete contact 
of gradually decreasing particle sizes with slurry 


Thickened sludge is automatically drawn off 


INFILCO INC. * Jicson, Arizona Settling-out of solids is prevented 











~ 
| 
| 
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the Accelator basin contains: 


1. A raw water inlet and dis- 4. A rotor-impeller for mixing 
tributing duct and pumping, driven by a 
2. A primary mixing and re- motorized reducer 
action zone 
5. An effluent launder system 
3. Two concentric draft tubes ' 
which form the secondary 6. Concentrators to accumulate 
mixing and reaction zone and remove excess slurry 


SUGGESTED 
ACCELATOR 
APPLICATIONS 


INITY 


REDUCTION 


POSSIBLE TREATMENT 
REQUIREMENTS 


CLARIFICATION 
STABILIZATION 
ORGANIC MATTER 
REMOVAL 

TASTE AND ODOR 
REMOVAL 

COLOR REMOVAL 
IRON REMOVAL 
SILICA REDUCTION 
NEUTRALIZATION 


SOFTENING 
ALKAL 


WATER END-USE 
MUNICIPAL 
PULP 

PAPER 
BEVERAGES 


COOLANT 





BOILER FEED 


RAILROADS 


TEXTILE 


CANNERIES 























BREWERIES 


\f for softening, @ recerboncting basin Oll FIELD FLOODING 
is pleced between Accelator and filters 
: BRINE DISPOSAL 
TYPICAL ACCELATOR LAYOUT ae 


DISPOSAL AND REFUSE 
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\ “GEAREDUCERS 


ee ee ee 


designed specifically 
for cooling tower fans 


Geareducers are designed and built by Marley to do just 
one job—drive fans up to 264 inches in diameter—and do it better than any 


other mechanism. Years of research and field service prove Geareducer 





design provides everything needed to resist thrust set up by huge fans. This 
includes oversize taper roller bearings; hardened alloy steel gears of scientifically selected 
ratio; pumpless, continuous splash lubrication, super-strong shafts and cases. 
producers of Every detail of the design has a specific purpose: consider the wide-spread 
DOUBLE FLOW TOWERS te ’ 
DRICOOLERS feet for great stability and the magnetic drain plug that retains any 
AQUATOWERS 
NATURAL DRAFT TOWERS loose particles of metal that might cause wear. 
CONVENTIONAL TOWERS 


SPRAY NOZZLES . ' 
VAIRFLO TOWERS In production all machine processes are constantly inspected with exacting 


F AT : ; ; ; 
een erae care. When completed, every Geareducer is run in, disassembled, 
carefully checked part by part, completely coated with moisture 


resistant grease, and reassembled for shipment. 


The Marley Company, Inc. 


Kansas City 5, Missouri 
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You Get 


CRACKING CATALYST 
Here’s why: 
You get excellent fluidity, with low losses of Naleat MS 
Catalyst because of controlled particle size distribution. This, 
plus high resistance to attrition and high activity, gives you 


maximum catalyst efficiency and economy. 


Write, now, for data on Naleat MS Catalyst for use in your 


catalytic cracking unit. 


AND GROUND CRACKING CATALYSTS 





CATALYST DIVISION—NATIONAL ALUMINATE CORPORATION 
4001 West 71st Street . Chicago 29, Illinois 


> 
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ANOTHER MOVE has been made, 
Representative Mason 


Right vs. 
Politics 


this time by 
(R., Ill.) to put an end to the inequi 
table tax privileges enjoyed by the 
Mason calls 
it “the archaic privileges of cooperatives operating 
fully-taxed privately 
The 


man pulls no punches, either, when he says that 


nation’s cooperatives. Congressman 


in direct competition with 


operated petroleum distributors.” congress 
his effort will be to require “these tax dodgers 
to pay the full corporate income tax on all thei 
earnings ‘ed 

Remember when the administration referred to 
the oil industry’s depletion allowance as a “loop 
hole”? Well, here’s a real loophole, Mr. President 
Political considerations have blinded 
those against taking the right action 
But one day a con 


heretofore 
in power 
the removal of this privilege 
gressional majority will see the light and put an 
And if they 
have the courage to take action during the current 
they to Representative 
Mason, ratse through this source, which would be 


end to such governmental favoritism 


session, can, according 
“new revenue,” one-fifth of the amount of increase 


which Truman asked for in his recent economi 
message 
Here are some of the citations against co-ops, 


as listed by the gentleman from Illinois: 


“During 1950, about 2230 local sup 
plied a million farms with more than 1,400,000, 
000 gallons of fuel—about 16 percent of total 
liquid petroleum fuels used on farms; 20 per 
cent of fuel consumed by farmers in areas where 
co-ops operated; and 2.25 percent of total do 
mestic consumption of refined fuels in the U. S 

“In Illinois, petroleum sales to farms by tax- 
exempt or tax-favored were approxi 
mately 65 percent of sales by fully taxed and 
privately owned concerns 

“Consumers Cooperative Association of Kan 
ity, ‘largest of the co-operatives specializ 


co-ops 


co-ops 


sas ( 


1 by a Gateway of O 


exas, (PI 


Fram 
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ing in petroleum products,’ at 1951 annual meet 
expansion plans to increase 
percent with over-all sales 
1953.” 


ing announced 
petroleum sales by 


goal of $100 million annually by 


" 
23 


for action is acute. Maybe congres- 


The 
sional backbones would be strengthened 1f 
ness men and industry would speak their piece 
fair, nothing 


need 
busi 
and pointedly. There is nothing 
about 
one of 


expense of all other fax payers 


such a concession enjoyed by 


at the direct 


\merican, 


segment our population 


steel 


ADDITIONAL 


to spur construction of 


Steel for 
Refinery Expansion 


needed refining capac 

ity may be a possibility 
later in 1952, based on a recent Petroleum Adminis 
tration for Defense statement that the agency is 
developing a new refinery expansion program de 
signed to permit construction of 475,000 barrels 


Such an 


daily of new refining capacity annually 
increase would be nearly 44 percent higher than 


PAD’s present steel allocation for the 


refining branch, which on paper calls for 330,000 


program 


barrels daily per year of new capacity 

rhe present program, which is not being fully 
achieved because of material shortages, was re 
duced from PAD ’s original plans to request steel 
for the construction of 500,000 barrels daily of new 
capacity annually in 1951 and 1952 to allow the 
build-up of reserve capacity ultimately aimed at 
one million barrels daily in the refining, produc 
tion and transportation branches of the industry 
Such an increase in reserve petroleum industry 


capacity was requested by the military at the out 








Du Pont District Laboratories may save you 
money by recommending combinations 


of antioxidants for certain gasoline stocks 


Antioxidant treating results vary with 
different gasolines. Recognizing this, 
Du Pont makes two types of antioxi- 
dants—Nos. 5 and 22. The question 
then arises, which is most effective in 
your particular stocks—depending on 
your current induction period speci- 
fications. Or, might a combination of 
the two work out best’ For an answer 
to such queries, the nearest Du Pont 
Petroleum Chemicals Division district 
laboratory will be glad to evaluate 
your stocks for antioxidant response 
Here is the result of one such investi- 
gation 

One refiner’s gasoline responded 


more favorably to Du Pont Antioxi- 


dant No. 5. Nevertheless, due to an 
abnormal caustic carry-over in the 
treating process, Du Pont Antioxidant 
No. 22 was considered mandatory in 
this case. 

After studying this refiner’s treating 
process and gasoline stocks, the Du 
Pont district laboratory recommend ed 
as a first step that 2 lbs. of Antioxidant 
No. 22 per 1000 barrels be added as 
the cracked stream left the cracking 
unit. This served to protect the stocks 
prior to and during sweetening. 

After doctor treating, the gasoline 
was further inhibited to a 360 minute 
induction period with Du Pont Anti- 
oxidant No. 5 during the final blend- 


ing process... A six-month trial period 
showed that this method provided a 
substantial saving jor the refiner. 

If you have any antioxidant treating 
problems, if you have recently changed 
stocks, or, if you have merely changed 
your induction period level, the near- 
est Du Pont district laboratory will be 
glad to help you determine the most 
effective means of using antioxidants. 


Better Things for Better Living 
. « « through Chemistry 


Petroleum Chemicals 


E. |. DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division *® Wilmington 98, Delaware 


New York, N.Y 


District Chicago, Ii! 
T Okt 
Offices ae ™ 


Houston 
Los Angeles 


IN CANADA, Conodian Industries Limited 


Wilmington, Del, 
Chicago, ti! 
Tulsa, Okle 
Houston, Texas 


District 
Laboratories: 


Calif El Monte, Calif. 


Terento, Ont.—Montrea!, Que.—Calgory, Alte, 
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break of the 
petroleum for 


Korean conflict to provide necessary 
that might 
down-the-line reserve 
Start 


any emergency arise 


Petroleum had an over-all 
capacity of one million barrels daily at the 
of World War II, 
above actual demand at 


While 


( reased by 


which amounted to 25 percent 
that 
capacity during 1951 
y an estimated 266,400 barrels daily 
increased demand for petroleum last year, part of 


time 


refining was in 


which resulted from the Iranian close-down, 
wiped out more than 400,000 barrels daily of re 
serve capacity that had existed at the start of the 
that no than 


will 


vear. Best estimates indicate more 


300,000 b 


be construct d this vear, due entirely 


irrels daily of 


additional capacity 


to materials 


ivailability, and if present forecasts of demand 


ire realized, refinery operations this vear_ will 


have to be scheduled at an average of 91.8 percent 

f capacity in the first half and 93.5 percent in the 
final months of the vear. Operations last year 
averaged about 90 percent of capacity 


No SIZ¢ able 


reflected in PAD allocations of steel for 


Increase 1n refinery construction 
has bee n 
the first half of 1952. Second quarter allotments 
total 158,472 tons 


ind stainless steel, an increase of 


of steel to the branch 


of carbon, alloy 


refining 
33,300 tons over the first quarter allocations, but 
8,300 tons less than was permitted in the final 
1951 the Controlled Mate 
started \llocations of copper 
for the ining branch of 3.8 million pounds for 
will be than 
permitted to be used in 


thre« o of when 


; 


rials Vlan is first 
the second however, 
double the 


oft the 


quarter, more 


amount each 
us two quarters and the allocation of 


50,000 pounds higher at 209 


previt 
aluminum will be 
O00 pounds 

THE OTL INDUSTRY 
is well known for its ac 


After Retirement? .,,, 


ince 


What Happens 


promotion of insur 


and 


its emploves. In 


retirement an 


nuity programs for most com 


panies pension plans are offered which lay the 


foundation for financial security of the employe 


upon retirement, usually at age 65. But what hap 
pens to 
of them idjustment of re 
tired life? How know 


fullest advantage ? 


these people after retirement? How many 


successfully meet the 


many of them how to 


retirement to 
These are which numbers 


questions increasing 


of thoughtful oil company executives are 


We 


the announcement 


giving 


note with particular interest 
Standard Oil 
pany has inaugurated a program for helping their 
After 


studving the problem of retirement and consider 


consideration 
Com 


that 


older employes prepare for retirement 


rroup of annuitants, Esso de 


might be able to help their em 


ing their own large 


cided that they 


‘ 
ploves prepare for retirement 


The program as set out by Esso is purely volun 


tary, and is based on a series of group sessions 
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attended by employes who are approaching retire 
ment. Each meeting held is in the nature of a dis 
cussion—informal, and of a serious “bull session” 
type. It is expected that the stimulation of thought, 
and exchange of ideas thus promoted should make 
a contribution to successful retirement 
APEGOAT for economik 
suffered to 


AS A S¢ 
Is Bigness ills, big 
A Menace? the point 


try” and 


business has 
that “bigness in indus 
“evil” have become syn 
onymous in the minds of the public. In answer to 
the question “Is bigness in itself a menace?” Dr 
Robert E. Wilson, chairman of the board, Stand 
ard Oil Company (Indiana), has pointed out the 
such an attitude. A 


‘Is Big Business Bad ?—Fact vs 


fallacy in portion of his 


speech, Fiction,” 
1s quoted below 

“If bigness in itself is bad, the petroleum in 
dustry must plead guilty to the charge. But, given 
the total size of the industry, which ts of course 
determined by public demand for its service, and 
the wav in which it must be organized to be rea 
sonably efficient, ‘bigness’ is a necessity. It takes 
enormous amounts of capital to provide for the 
discovery and production of crude oil, the trans 
of that crude, and the 
marketing of 


\ single pipe line now proposed 


portation and 


proc essing 


transportation and finished petro 
leum products 
to extend only 780 miles involves an investment 
of $100 million, The total 
product trunk lines in this country as of January 1, 
1950 92,000 miles. A 
here are 
States, A 


efficient, 


length of crude and 


was approximately single 
ocean tanker may cost over $6 million 
United 


large enough to be reasonably 


wer 550 tankers owned in the 
refinery 
running about 30,000 barrels of crude per day and 
costs about $40 


making the usual products, now 


million. Maximum efficiency and minimum costs 
require throughputs several times this, and as a 
result several refineries have been gradually built 
up to handle over 200,000 barrels per day—but 
even such refineries are small compared with total 
United States refinery capacity of over seven mil- 
lion barrels per day 

“Also, further economies may be achieved when 
operates more than one refinery in 
In addition, for the most efficient 
that 


by highly specialized pipe lines and other facilities 


a company 
different areas 
refineries be served 


operation it is essential 


for the transportation of crude oil and finished 
products 

“The result is that companies which do less than 
me percent of the total producing or refining busi 
ness of the country nevertheless have total assets 
running into the hundreds of millions of dollars 
Chey are large companies; but it does not follow 
that because they are big, they are bad 

“W hat basis is there for the insinuation that our 
large firms, merely because of their size, are caus 


ing harm to our economy ? 








The Vulcan organization in Cincinnati has been 

serving the process industries over the past half century. 
In 1952 American industry will be called upon to bolster 

the country’s defenses while meeting a steady load 

of essential civilian demands. In fulfilling these responsibilities, 
Vulcan is available with its technically-trained staff 
. and specialized facilities to help solve many 

difficult processing problems. 


VULCAN ENGINEERING DIVISION OFFERS: 





A few of the specialized fields in which Vulcan process engineering 
services have been utilized include: 


Organic chemicals @ Waste disposal 
Petro-chemicals @ Chemical recovery 
Pharmaceuticals @ Extraction and diffusion 


rations 
Low-temperature gas separation ait 


Write for explanatory literature, or better still have a 
Vulcan representative call to see you. 


VULCAN ENGINEERING DIVISION 


The VULCAN Coprer & Suppiy Co.. General Offices and Plant, CINCINNATI 2, OHIO 
PHILADELPHIA BOSTON SAN FRANCISCO BUENOS AIRES 
Sl YEARS OF SERVICE VICKERS VULCAN PROCESS ENGINEERING CO., LTD., MONTREAL, CANADA 


ENGINEERING DIVISION @ MANUFACTURING DIVISION ® CONSTRUCTION DIVISION @ INDUSTRIAL SUPPLY DIVISION 
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Growth of Petroleum Fuels Through Three Refinery Processing Eras—U.S.A. Production 


Note: Total Fuels Only. Lubricating Oils, Asphalt, Process Products, and the Like Not Included.) 


How Engineering Developments Affect 


Petroleum Fuel Volume and Quality 


the near tu 
are likely to win approval only if 
Under 


that 


serve a military purpose 


ese conditions, it becomes vital 
we get the most efficient use out of the 
existing quantity and quality of available 
petroleum fuels 

A critical view of fuel utilization un 
some improve 


covers opportunity tor 


ment. Herein will be made an engineer's 


analysis of the present conditions sur 
% petroleum 


offered of the 


rounding the consumption 
will be 


fuels and a study 
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possibilities f efficient fuel util 


ation using motor gasoline as an ex 
ample 
an analysis t 


It is important in sucl 


consider basic refinery processing trends 
and to give attention to long-term trends 
rather than sharp fluctuations, because it 
takes time to modify conditions under 
which fuels are marketed and consumed 
takes time to influence customer 


habits And, 


must be 


It also 
buy ing 


important, any change 


preterences and 
most 
considered in relation to refinery eco 
nomics, always trying to assure the con 
sumer of a continuing gain over a period 


ot years 


Refining a Variety of Products From 
Same Barrel of Crude Presents Unusual 
Problems When Historical Balances 
Between Products Are Upset 
\ fundamental problem in the oil in 
is refining a variety 


dustry of products 


from a single raw material. No refinery 


process can be altered for one product 
without affecting several other products 
In peacetime new refinery processing 
equipment can be built to help meet new 
Under 


defense effort, however, new 


demands pressure of a growing 
construc 
tion tor special civilian purposes is cur 
tailed and the shocks of changes in de- 
mand for one major product are felt in 


all others. 
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THE OIL INDUSTRY is rapidly 
reaching the point where fur- 
ther quality increases mean 
a loss in the percentage of 
quality gasoline available to 
the public. 

Available quality gasoline 
blending stocks can be used 
most effectively if divided be- 
tween the two gasoline grades 
to give a quality difference of 
about nine octane numbers. 

The nation’s accelerated mil- 
itary program to meet in- 
creased jet fuel demand won't 
help gasoline quality whereas 
World War II construction to 
produce aviation gasoline 
contributed the equivalent of 
five octane numbers to im- 
provement of motor gasoline. 

These are some of the ob- 
servations in the accompany- 
ing discussion of how Ameri- 
ca’s current “guns and butter” 
economy is making engineers 
figure out more efficient ways 
to utilize available supplies of 
automotive gasoline. Original 
presentation was at the sec- 
tional meeting of the Society 
of Automotive Engineers held 
in Los Angeles in December. 


Short term trends are always better 


understood if viewed in relation t 


trends over long periods. The oil indus 


try is now attempting to add a million 


barrels daily to erude run capacity 


ws this increase in relation 


Figur sl 
to refining capacity growth since 1920 


The sizes of the barrels for four sepa 
rate refining periods reflect the growth 
of petroleum fuels’ refinery manutacture 
barrels daily is not mucl 
less than the entire U. S 


1920. In addition to the 


One million 
crude run in 
cost and tech 


nological implications of this tremend 


ous growth, some of the current prob 


lems are these 


Steel and metals must lh 


allocated by the 


strategn 
Petroleum Administra 


tion for Defense largely for aviation 
gasoline and jet fuels. In the last war, 
jet engine and 


before the coming of the 


when aircraft piston engines called for 
expansion of refinery units which could 
produce high octane numbers, the motor 


New 


units were 


fuels were eventually benefited 


aviation gasoline processing 


put to work at war's end for motor gaso 


line. The switch-over was relatively 


simple 


Jet engines, however, like low octane 


numbers. The more they dominate th« 


aircraft field in replacement of piston 


engines, the less the aviation fuels pro 
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gram contributes to automotive engine 


progress 
Ihe extent to which new construction 


during World War 


II helped raise the quality of motor gas 


for aviation gasoline 


oline has been generally underestimated 


When the 


contribution 


1945, the quality 


alkylation 


war ended i 


made by and 


catalytic cracking was absorbed not only 


but in in 


fuel 


in higher octane numbers 


creased volume of premium motor 


Figure 2 shows how the immediate post 


Var percentage of premium stood at 40 


} 


percent of the 2 million barrels per day 


compare d with 11 


1.7 million 


prewar 


f gasoline percent ot 


barrels per day immedi 
ately The change in premium 
1 by the solid 


higher pre 


sales is represente line 
a substantially 
as compared to pre 
fall off 


vhich, sim 


mium sales postwar 
Vat The ‘ t a ws the 
sales 


in unbran 


been 


is impor 
search* Method 
s ow the qual 


1946 


A « mparison 


ni y } lr 
mbers help 


between 1940 and when 


processes were 


tive gasoline 


grade gasoline 
1940 and 8&2 in 


premium vas 


1940 1946. When due 
volume of 


S gIvel t t areer 


sales I 


I e guin amounts 


equivalent ctane numbers 


1s made 
remium g¢ 
elevated if we 


quality migt 


rned rewar ll percent 
40 percent 
number 
wer 100 
Reaching is level in 


been difficult, 


elevate 


at expansion 
imber demands 


lift in quality 


Expansion 


engine will 


Influence of Increased Cracking 


Fuels today are made from three basic 


stocks—straight run, thermally cracked 
and « \ lly cracked 


developed thre 


Petroleum ex 
ugh three 
4 and 5 
growth 


pansiot 
Figures 3 
reflect the 


of fuels manufactured in 


Stages, as wn in 


hese figures again 


in total volume 


domestic refineries. The shaded areas 


marked by 


proximate ly 


indicate 
of the total bar 
cracked prod 


vertical lines ap- 


how mucl 


rel is represented by the 


icts. The purpose is to show products 


gasoline octane numbers in 
Method 


* All 
s paper are 


motor 


by Research 
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YEARS 


Figure 2. Trend of Premium and Third Grade 
Sales—Total U.S.A 


racked 1 


towards the 


more and more highly « ywards 


the right and straight run 
The light 
the top of the 
heavy products at the 

The 
3 because it 
he end of the 


thermal 


naturally 
and =the 


left products are 
toward barrel 


botton 


year 1920 was selected for Figure 


represents operation toward 


straight-run era and be 


fore cracking was much of a 


Straight-run_ distillation pro 
all the fuels 


large part ot 


tactor 
duced 
still a 


virtually Kerosine 


was very produc 


tion, averaging 12 percent of the crude 


run, motor gasoline ‘was only 26 pet 


cent, middle distillate only 8 percent and 
astoundingly high figure ot 
The 


modern needs 


residual the 
40 percent out of 


much 


yields are Way 


balance with and 


share of the products was 


too high a 
sold at the by-product low price rate of 
fuel oils 

1940 is 
marks about the 


development of cracking 


residual 


The year shown (Figure 4) 


because it maximum 
thermal and 


came just before catalytic cracking had 
made much of an imprint on the indus 
to thermal cracking we 


try. Largely due 


increased gasoline yield from 26 percent 
to 42 percent, and made distillates out of 
a part of residuals so as to reduce them 
from 40 percent to 25 percent of prod 
ucts available. In 1940 the 
middle-of-the-barrel 

catch up 


demand for 
distillates was be 


ginning to with the supply 
to leave the 
they had 


Demands of the 


Distillates were beginning 


by-product category which 


shared with residuals 
diesel, household burner, and the use of 
the middle-of-the-barrel as charge stocks 
combined to 


to catalytic crackers all 


middle distillates as primary 


develop 
products along with gasoline 
The 1951 the 


midst of a catalytic processing era. Mid- 


year (Figure 5) is in 
dle distillates have expanded more rapidly 


than gasoline, and residuals continue 
downward. As per 


day crude run are added to 1951 capac- 


one million barrels 
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ity, residuals will drop well below 20 


percent and distillates continue to rise 
From a utilization standpoint it 1s 1m 
that the distillates, par 


heating 


portant to note 


ticularly diesel and household 
fuels, having risen out of the by-product 
to primary product status, have a higher 
value approaching that of gasoline, and 
reflects the 


The higher value is a good rea 


their price now increased 
demand 


son for efficient utilization 


New 
pletely 


more 
seldom 
They 


add capacity, leaving older processes for 


refinery processes com 


replace old ones usually 
their effective specialized purposes. So 
it is that we still have straight-run dis 
cracked as well 
three 


balance 


thermally 
stocks. All 


needed to 


tillation and 


as catalytic types of 
stocks are refinery 


yperations against varying quality de 


The 


eliminating the 


mands cracking trend is gradually 


straight run, and, as seen 
in Figures 3, 4, 5 and 6, is changing the 
character of fuels and calling on us for 
are to 


they 


utilization if we 
the 


changes in fuel 


make 


contain 


best use of Btu's which 
Iwo long term effects are increasingly 
related to 
Additional 
gasoline octane numbers are rapidly be- 
Fuel 


to burn and less 


evident and are closely our 


utilization problems motor 


coming more expensive oils and 
harder 
to the*extent that they 
stoc ks 


reviewed the 


diese l fue Is are 


stable chemically 
contain cracked 

Having general growth 
in demand for each type of fuel and its 
cracked character, we now examine some 
f the effects of these developments as 
they are related to the present consumer 


f petroleum fuels 


Shortage of Metallic Lead 


From time to time 
that 


esses would decrease the importance of 


in the past, many 


have believed new cracking proc- 


tetraethyl lead as a quality component 


of motor gasoline. Each new surge of 
catalytic processing has, in fact, reduced 
TEL needs for a short while. However, 
the rising cost of refinery construction 
compared with the relatively firm price 
of tetraethyl lead 


more 


have made its use 


economical and _ the 


higher 


and more 


trend is toward 
The 
in favor of tetraethyl lead that automo- 


concentrations 
economics are actually so much 
tive engineers, after studying the figures, 
would probably conclude that, in the in 
terest of real economy to the motorist, 
the design of engines and the nature of 
service and maintenance should be 
planned on the basis of 2 to 3 cc. of 
TEL per gallon 

In the winter of 1950-51, the oil indus 
try reached an use of 1.9 cx 
TEL per gallon on regular and 2.4 c« 
TEL per gallon on premium fuels. Then 
the government lead stockpiling 
gram was ordered and TEL consump- 


average 


pro- 


tion was reduced 15 to 20 percent, cutting 
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Figure 3. Inside the Petroleum Barre! 1920 ‘ tte | RESIDUAL FUEL OILS 
Note: Total Fuels 86 Percent, Remainder 14 | 

Percent Not Shown 
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Figure 5. Inside the Petroleum Barrel 1951 
(Note: Total Fuels — 89.5 Percent, Remainder 
10.5 Percent Not Shown.) 


Effect of Jet Fuel Program 


Figure 4. Inside the Petroleum Barrel 1940 
Note: Total Fuels — 87.9 Percent, Remainder 
12.1 Percent Not Shown.) 
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PUMP 
HOUSE 
RECEIVER 


i, multi-tank, gives INSTANTANEOUS, continuous 
gauge of seiected tank 


LABORATORY 
RECEIVER 


Multi-tank gives si- 

multaneous, continu- 

ous gauge of all tanks 

High and low level 

alarms and pump or 

valve controls can be 
set to suit 


PROVED ove APP 


TRANS 
MITTERS 


Explosion proof design 
for bigh and low 
pressure tanks 


“VAREC” ELECTRONIC GAUGERS 
have been proved again and again in 
Pipeline Station and Terminal Service! 


The increasing number of “Varec” Elec- 
tronic Gauger installations testify to the bene- 
fits obtained from centralized gauging with 
proper equipment 

For example, one operator required that 
his laboratory maintain absolute control over 
products stored in all tanks and that his 


pump-house control the tanks being pumped. 


A panel of “VAREC” Figure No. 800 Receiv- 
ers with high-low level alarms in the lab now 
permits his men to take gauge readings of 
any or all tanks simultaneously. If other 
duties require their attention, the alarm sys- 
tem instantly notifies them of dangerous 
levels. His pumpers can gauge any selected 
tank on the Fig. No. 813 Receiver in the 
pump house. Both laboratory and pump house 
receivers are connected to the same tank 
transmitters with a minimum amount of wir- 
ing to make this a practical and economical 
installation 

You too, can apply Electronic gauging to 
your oil movement and storage problems. 
Costs are lower than you might think. 


Call in a "VAREC” representative today 


THE VAPOR RECOVERY SYSTEMS COMPANY 


COMPTON, CALIFORNIA, U. S. A. 
Cable Address: VAREC COMPTON USA (All Codes) 
New York — Boston — Pittsburgh — poy ey Detroit — St. Lovis — Houston 
Seattle 


Tulsa — Casper, Wyo. — Provo, Uteh — 
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FLUID CRACKING CATALYST 


HGCATALYST AERO 


wy 
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Synthetic fluid cracking catalysts help refiners: 


Mointain Cracking Efficiency 


The use of highly uniform synthetic Avid of the uniform quality of synthetic crack- 
cracking catalyst eliminates troubles ing catalyst .--¢ yniformity obtainable 
caused by inconsistent catalyst properties. only with synthetic. 

Controlled composition . - - reproduc- 5 out of 6 fluid cat cracking refiners 
ible physical properties ..-high chemical use synthetic cracking catalyst, because 
purity .--these features are o basic part they know from experience: 


+ It produces © higher octane gasoline. 


+ It permits o greater throughput, thanks to approximately 
20% lower coke yield. 


e It reduces CO, CO ratio in flue go% thus helping fo maintain 
high regenerating capacity. 


e It gives highest jso-butane yield. 


e It has superior heat, steam and sulfur stability- 





and, based on performance .-« 
9 out of 10 who use 6 
synthetic, Use Cyanamid’s 
AEROCAT® Catalyst 
AMERICAN . 

‘AA Ganamid COMPANY 


’ 
30 Rockefeller Plaza, New York 20, N. Y. 


i 
. Americ 
an Cyano vid Lirited, Toront 
| ’ 
treal 
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Figure 6. Inside the Petroleum Barrel (1951 


Crude Run Plus | Million Barrels a Day). (Note: 


Total Fuels = 90 Percent, Remainder 10 Per- 


cent Not Shown.) 


techniques. How gasoline might be uti- 


red more effectively in the future is 


w considered as an example appli 


able to all fuels 


Engineering Analysis of Motor 
Gasoline 


discussion which fol 


igineering 


obviously only the starting point 


idering quality specifications for 
Covered here are vehicle re 


uirements and several variables affect 


manufacturing economics. There is 
manutacturing 


ual company re 


mpetition, individual 


grams and customer 
Iso important factors 
lify the quality con- 


ther 


hand, the en 


icated study 


1 
at all 


require 
assengrer 


quality atten- 


ighest 
he quality 


truck 


es 


Among 
pace 


bus, indus 


ement of passenger 


1951 is shown 


wo 


during 


} 
quahity 


proximate In examining the chart, it is 
helpful to start at the top 
that 97 
line would eliminate 


ally 


were 


where it ts 
octane number 


knock 


all cars on the road. If the 


indicated gaso 


from virtu 
quality 
number, 6 


dropped to 92 octane 


or 7 cars out of 100 might be expected 


knock. If the 


90 octane 


quality were dropped 
roughly 10 
knoc k, and 

knocking 


obtained 


number, cars 


of 100 might be made t 
on down the ‘ The 
described in this chi is that 


under the most severe conditions of driv 


normal operation will eliminate 


deal of knocking 


Furthermore, the tendency of 


me and 


a great this tendency 


knocking 


cars varies with climatic conditions, alti 


tude and other variables, which change 


this picture to a certain degree from one 


area of the country to another 
Vehicles 


premium 
below 60 to as 


currently using regular and 


vary in their needs 


higt 


Analysis of data 


grades 


trom as 97 octane 


number from our own 


files as well as from industry sources 


shows that the wide range of octane re 


quirements has continued with hardly 


any diminution for many years and we 


must contend with a variation of this 


magnitude for some years. Getting the 
best combination of quality and volume 


grades, in face of this 


key to the 


is exceedingly 
1 


for two gasoline 


wide range, ts the best use 


fuel, and hence important 


not only to refiners ar automobile 


manufacturers, but t motor ve 


hicle owner 


Passenger Car Engine Knocking 


1 ity of premiun 


In considering the qua 


it is necessary to realize 


adjust this gas 
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road 


eliminated fron ll « on the 
The cost would beyond reason A 


] ] of this ex 


reas nable eve purposes 
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Figure 7. Variation in Octane Requirements of 
100 Typical Passenger Cars. (Note: Sample of 
All Makes and Models in Use During 1951.) 


number needs of a car have been met, 
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keep 


manufacturing gasoline for 


nothing is gained by 


We have an 
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he cost ot 
the majority of car owners having older 
same time to meet the 


cars, and at the 


demands of new car owners 


a tough problem to lick 


critical 
This is 
When 


ine are 


sales of premium grade gaso 


high it is reasonable to assume 


that most of the cars requiring high 


octane number are using premium grade, 


but when premium sales decrease as a 


percentage of the total, high quality re 
switching to 


knocking 
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business 
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sold as 
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I passenger cars at service stations 


This indicates that a very large share of 
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tur ‘ or 


regular grade. If regwu 
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Figure 8. Comparison 
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Figure 9. Chart Showing Octane Number (Re ; 
search Method) of Regular Grade Which Results Wide Quality Spread for Products 
in Most Efficient Utilization of Available Re While an article of t 
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Sie “pias |cetpcaoclsld led Widiachdinstade 
have talked in general terms about poe 
“dependability”. “economy”, aad rhe 

But these words have ao real Meaning to 
you as a user of expansion joints unless they 
are backed up by facts... and conclusive proof 


When we point out that Zallea Expansion 


Joints offer you longer service life, here's 


what we mean: 


It’s an accepted fact that the life of a corru- 
gated expansion joint varies inversely with 
the thickness of the metal. Therefore it is 
essential that a corrugated bellows have 
uniform thickness throughout. Only in 
Zallea Stainless Steel Expansion Joints are 
you assured of this optimum condition 
because Zallea alone produces a longitu- 
dinal weld of the same thickness as the 
parent metal without grinding. 


Accelerated flexing tests of many corrugated 
bellows proved that the resultant welding 


For complete information on all 
Zallea Expansion Joints, write for 
Catalog 47. You'll also want a 
copy of Bulletin 351 for quick 


reference. Ask for it too! 
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bead of a shielded are weld was detrimental 
to the life of the bellows because failure 
always occurred across the weld—thickest 
section of the bellows. Zallea metallurgists 
analyzed many welding processes and found 
that by adopting an exclusive variation of 
the Heliarc process and adding a grain 
refining procedure to the finished weld, they 
could produce a corrugated bellows that 
under brutal flexing tests to destruction, 
failed in the parent metal only. 


In over 100 bellows tested with Zallea con- 
trolled welding, not one failure occurred 
within 30 degrees of the weld line. More 
important was the fact that these bellows 
lasted as much as 8 times longer than bellows 
having a shielded arc welding bead! Com- 
pare these two unretouched photomacro- 
graphs. See for yourself why it is to your 
advantage to buy Zallea when you waat the 
best in expansion joints. Zallea Brothers, 
890 Locust St., Wilmington 99, Delaware. 


NSION JOINTS 


Me ee nt IE ls, 
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Figure 10. Source and Quality of Stocks Blended to Make Finished Gasoline. (“Research octane number values shown are 
examples. Actual refinery stocks vary as follows: Straight Run 70-85; Thermal 78-86; Reformed 82-98; Catalytic 92-98.) 
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accelerate: ilitary program. A sub 
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refinery expansion 
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gasoline which could 
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produce aviation gasol in World War 


Il is estimated to hi ontributed the 
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engineered 
answers 

to pumping 
problems 


Boiling point temperatures and limited NPSH 
pose no problem for these VMT pumps! 


WHEN PUMPING FLUIDs at boiling point of the barrel is determined by the NPSH 


temperatures the problem of sufficient net 
positive suction head often requires expen- 
sive installation to raise the vessel trom 
which the pump would draw or to excavate 
a pit to lower the pump 

rhis is eliminated with the B] “VMT" 
pump because the vertical multi stage 
pumping unit is mounted in a barrel from 
which it takes a suction. The base of the 
pump is at ground level while the length 


requirement. 

The “VMT” pumps (shown above) serv- 
ing as boosters from gasoline tank farm to 
main line stations are just one of the many 
successful applications for refineries, pipe 
lines, fueling stations, power plants, and 
process industries. For more detailed infor- 
mation on how the “VMT” may solve your 
pumping problem, call your local B] sales 
office or send the coupon below. 





© Capacities to 5000 gpm. Heads to 250 psi. © Radial forces balanced at all speeds 
Temperatures from sub-zero to 750° F. © Adjustable coupling for easy, accurate 
© Handles corrosive or non-corrosive liquids impeller setting 


Also available in the smaller “VLT" model 
(capacities to 110 gpm). Provides the seme 
basic ion and installation adven- 
feges os the “VMT,” yet is priced for 
general purpose applicotion. 


Byron Vackson Co. 


Since 1872 
P.0. Box 2017, Terminal Annex, Les Angeles 54, Calif. FIRM 
OFFICES IN PRINCIPAL CITIES 
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BJ Pump Division, Dept. 27 
Please send me Bulletin No. 51-6600 on your 
VMT pump. 


NAME 








ADDRESS 





CITY. ee 
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BY REMOVING the coupling spacer and nuts from 
the case-parting flange, Wilson-Snyder Type ES single- 
stage, single-suction process pumps, with vertically split 
case, can be dismantled for inspection without disturb- 
ing the driver or the piping. 
These pumps are specifically designed for serv- 
ices where: 
continuity of operation is very important 
temperatures or pressures may be very high 
hot or cold liquids are handled near their 
boiling points 


broad capacity range at high efficiency is 
desirable 


Design permits maximum interchangeability of parts 
Only 3 sizes of bearing brackets, sleeves, packings, shafts 
and bearings are required for all 18 pump sizes, which 
provide capacity ranges from 40 to 1800 gpm with 
differential heads from 40 to 1000 feet and a speed range 
from 1750 to 4000 rpm with horsepower range from 
2 to 250 


“Trims” can be furnished of any commercially avail- 
able material which can be cast and machined, but 


standard stock materials include (a) 40,000-pound ten- 
sile cast iron, (b) low carbon cast steel, (c) 13°; chrome 
stainless, type 410, (d) 18-8 stainless, types 304 and 316, 
e) acid-resisting bronze, (f) 18-8 Stellited wear faces, 
(g) 4140 HT shaft and studs 
and (h) spark proof monel 


SCRAPPY SAYS : glands. 
FOR FULL INFORMATION .. . 


or quotations on Wilson-Synder 
TODAY. Process Pumps, contact ‘‘Oil- 
soo | well’s’’ nearest refinery special- 
ist at area office points shown 
below. 


WELL SUPPLY DIVISION 
UNITED STATES STEEL COMPANY 

Executive Office—DALLAS, TEXAS Area Offices—CALGARY, CANADA 
Export Office— CASPER, WYOMING .. . COLUMBUS, 0 
30 ROCKEFELLER PLAZA DALLAS, TEXAS .. . HOUSTON, TEXAS 
WEW YORK 20, WY TULSA, OKLA. ...LOS ANGELES, CALIF 


Branches Serving All Oil Fields 


OL 


is) OPLWELL” 
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News Notes On Refinery and 
Other Plant Construction 


Petroleum Refiner's quarterly “Box Score” 


feature appears next in the April issue 











Pemex Starts Construction So-Vac Licenses Europe's 
Of Salamanca Lube Unit First Bead Catalyst 


Petroleos Mexicar wW ! : 


e bead catal 


cracki 


Gulf to Add ‘Acid Recovery, 
Poly Unit at Port Arthur 
\ l c acid and poly 


ne sull 4 


Southwestern to Modernize 
Corpus Christi Refinery 


al Retir 


hruary, 1952 


Plant 


PASSING THROUGH LONDON this 132-foot- 

distillation-column is shown in the photo above 

as it was being maneuvered from Park Lane, 

London, across Marble Arch during the early 

stages of its 400 mile journey to the Forth 

Chemicals, Ltd. refinery at Grangemouth, 
Scotland 


Kansas Refinery Starts 

Crude Expansion Project 
\ major expansion project at Potwin 
Kat vill raise the crude run capacity 
e Vickers Petroleun ompany 
Inc., to 10,000 barrels a day. The expan 
1 already launched, will be 
by January 1953, and will 
nereased crude run as well 
as the ldition of a Thermofor catalyti 
racking unit. A pipe line to EF) Dorad 
Kan., is being built to carry the prod 
the Great Lakes Products Pipe 
ystem; in addition the « ympany’s 
me ffice is being transferred to Wichita 
ngineering and construction the 
be handled by the Sout! 
ineering Company who will 
packaged 6M TCC unit, 
nyunctior witl socony 


| Company 


Ponca City Modernization 
Of CS Plant Completed 


Modernization of the Ponca City, 
Okla., refinery of the Cities Service Oil 


Company of Delaware has been com 
pleted and the 8350-barrel-a-day Ort! 
flow catalytic cracking unit is already 
regular operation. The program in 
uded work on the crude vacuum unit 
which raised the plant capacity by 5000 
barrels t 20,000 barrels daily Phe 
M. W Kell g Company installed the 


(irthoflow cracking unit 


AIOC to Build Refinery 
On West Australian Coast 


It has been announced that 
' ' 


Irani (nl Company ts planni 


al 
million refinery constructi 
ar 


ed so 


s 1 f Fremantl 
f Australia, very 
he plant will 
r 


ree 





WE HAVE 
BEEN ASKED: 


“How would you insulate a tapered reducer 


where regular pipe covering is impractical?” 


A power engineer wrote to us recently and out- 
lined this problem: “We plan to insulate a 6” x 
2” x 30” tapered reducer which carries steam at 
350 lbs. pressure (725 F.) between a pressure 
reducing valve on a 2” superheated steam line 
(1000 F.) and a de-superheater. What insu- 
lating materials do you recommend and how 
should they be applied?” 

To answer this question, we sent the drawing 
and the following recommendation: To 
minimize heat loss on the 2” superheated steam 
line, regular pipe coverings of Hy-Temp and 
85° Magnesia should be used. These are ap- 
plied in two 2” layers according to standard 
specifications for this 1000 F.temperature. On 
the tapered reducer, the same insulation thick- 
Here, however, blocks of insula- 
tion are applied instead of preformed pipe cover- 
ing. These must be cut and carefully fitted 
around the conical shape, then wired securely in 
place. The layer of Hy-Temp is applied first. 


abov e 


ness is used 


inner layer of- 


ty. - [emp Hock 


Fag 


. kee eager on E53 


Marg ntsia Clock 


This reduces the temperature on its outer sur- 
face to a point within the 600 F. temperature 
limit of the 85% Magnesia, which is then ap- 
plied to further cut down heat loss. As is the 
case with the layers of pipe covering, inner and 
outer joints should be staggered to prevent 
through joints that result in heat leakage. Joints 
should be filled in and smoothed with cement. 
A sewed canvas jacket completes the job. 

The next time you have any insulation work 
to be done, you'll find that Armstrong’s thorough 
knowledge of insulation and its uses can help 
you. Our Contracting Service can handle the 
entire job for you—furnish fine-quality mate- 
rials and the skilled workmen to apply them 
properly. For further information, just 
contact your nearest Armstrong office. 


SEND US YOUR QUESTION. If you have any questions on 
insulating materials or their use in high- or low- 
temperature installations, please write us. We'll see that 
you get a prompt, practical answer. Address your letter 
or post card to Armstrong Cork Company, 7502 Maple 
Street, Lancaster, Pennsylvania 


5 ARMSTRONG’S INDUSTRIAL INSULATIONS 


MATERIALS - INSTALLATION 
FOR ALL TEMPERATURES FROM 300°F. BELOW ZERO TO 2800°F. 


+} 
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ina hve year " stepping up its 
industrial potential, has attracted $200 
refinery programs to date 

m will spend $16,800,000 
Idines; Caltex com 
a $56 million pro 
undertake a $10 


program « 


million in 
Standard 
to expand present h 
panies has announced 
Shell will 


gram 


gram; and 
llion pr 


Avgas Facilities Included 
In Revised Tax Writeoffs 


Under a 
of Defense Productior 


revised system of priorities 
Administration 


processing certific: tf necessity 


n aviation easo 
petroleum 


in the top 


rapid tax ar 
lected 
ol 


categor alor ther types 


defense pt 
Categories t ! re accorded 
preferential tr rding to the 
quence of whicl re classified 
by DPA, with machine tools in first 
place and aviati gasoline facilities in 
eighth nder the new system 
treated 


alike and 


preferred 


position 
all classification are 

me category will rate 
treatment unless current exigencies of a 
particular expansion program require it 
See accompanying table presented im 


mediately below 


Construction Begun on 
Refinery in North Italy 


Under construction in northern Italy's 
Po plain is a 13,000-barrel-daily refinery 
being built for Societa per Azioni Rat 
fineria Padana Oli Minerail (Sarpom), 
an organization equally owned by Cal 
tex companies and Fiat. Facilities tor 
the plant will include distillation, ther 
mal reforming and equipment 
units 

Production will include 2730 barrels 
daily of motor gasoline; 720 barrels of 
kerosine: 860 barrels automobile diesel; 
1250 barrels of liesel; and 
6720 barrels of fuel oil 

Ihe refinery is situated at San Mar 
tino di Trecate in the heart of the mdus 
trial north, cl t Milan, and crude 
will be piped from the port of Savona, 
97 miles away, through an &-inch pipe 


treating 


industrial 


Longview Plant Producing 
Chemical Raw Materials 


Texas, the Texas East 
plant is in partial opera 


At Longview, 
man Company 
tion producing chemical raw 
to be used at the Kingsport, 
plant owned by Tennessee Eastman 
Company. Humble Oil & Refinery Com 


Fast Tax Write Offs 


COMPANY AND LOCATION 


Amount Percent 


Type of Amt. Amort 
Certified Allowed 


Facility Applied For 





Ashland 01! & Refining, Kenova, W. Va 
Ashland Oil & Refining, Owensboro, Ky 
Ashland Oil & Refining, Marietta, Ohio 
Ashland Oi) & Refining, Toledo, Ohio 

shiand Oil & Refining, Covington, Ky 
Ashland Oil & Refining, Wood River, lil 
Ashland (il & Refining, Clarksville, Ind 
Esso Standard Oil, Everett, Maes 


Sorony-Vacuum Oil, Paulsboro, N. J 


1, Baltimore, Md 


Toledo, Ohio 


Chemica 
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$ 500,000 
vu 


141,300 

240,000 

208,500 

5,957,000 

819,000 

7,500,000 4,268,000 
3 0 


Gasoline 
Gasoline 


210,494 
$2,000 
2,478,000 
198,000 
400,000 


210,494 
2,560,000 


Petroleum Catalyst 
Sulfurie Acid 


Crasoline 1,598,000 


Refinery 2,750,000 


Gasoline 2,965,900 

Storage and Transfer 
Line 

Crasoline 


209,900 
586,000 


209,900 
450,000 
2,136,000 
464,000 
036,000 
2,760,000 
240,000 
132,500 
Gasoline $29,000 


Butylenes 5,191 0.755 


(rasoline 900,000 


Iso-oct a 
tridecyl alcohol 
Gasoline 


d 3,000,000 


$2,500 


Gasoline 


Crasoline 
Sulfunre Aad 
Aviation Gasoline 


1,050,000 
200,000 
119,572 
73,600 
188000 
52,900 


(rasoloe 
Petroleum Prod 
(asoune 


486,000 
100,000 
926,500 
53,000 
947,000 
118,000 
210,000 
467,000 
100,000 


Alkylate 


5,000, 800 


2,895,000 





Construction 





materials 
lenn., 


pany has begun delivery of from 25,000 
to 60,000 gallons of propane daily, and 
will eventually delivery 80,000 gallons 
daily as raw material for the Longview 
plant. It also is delivering four M Mcf 
of gas daily. In full operation the plant 


will use 10 MMcef. of gas each day 


OEEC Expects New Peak 
For U. K. Refining Capacity 


It is estimated that United Kingdom 
refining capacity at the end of 1952 will 
be 56,600 barrels a day greater than that 
estimated by the Organization for Euro- 
pean Economic Cooperation earlier this 
year. The OEEC foresaw a capacity of 
400,000 barrels daily at that time. The 
increase may be due in part to acceler- 
ated expansion, speeded up after the 
Abadan shutdown, as well as stepped up 
throughput of existing facilities 

Next June, Anglo-Iranian’s refinery 
at Kent, England, is due to come on 
stream with 38,000 barrels daily capac 
ity, with an extra 19,000 barrels sched- 
uled by the end of 1952. In addition, the 
Coryton, England, refinery of Vacuum 
Oil Company will be completed in 1952 
The new refineries, plus expansion ca 
pacity of existing facilities, should bring 
the total refining capacity to 484,600 
barrels per day 

Refined products in the United King 
om were valued at $64.4 million at the 
end of last October, to compare with a 
$30.8 million value for a similar period 
in 1950 


Solvay Division Plans 
Texas Petrochemicals Unit 


Land has been purchased near Orange 
the Solvay Division 
Chemical and Dye Corpora 
the erection of a new plant to 
glycol and ethyl 
st $5 million, 


Texas, by Process 
f Allied 
n for 


manutacture 


t 

ethylene 
Estimated to cé 
the plant is scheduled to be in operation 
about 18 months from the time con 
str on gets under way. The plant will 
from the Port 


ene oxide 


he 1 ied by pipe line 
Arthur 


refinery 


So-Vac Schedules Program 
For High Octane Gasoline 


Socony-Vacuum Oil Company has 
ann 1 $27 million construction 
program that will produce a total of 
37,000 barrels daily of high octane gas« 

] mpleted. The program con 

erection of a catalyst manu 

ng plant at Paulsboro, N. J., and 

installation of Thermofor catalytic 

ing and other facilities at Beaumont 

Texa Augusta, Kan.; and 7 

Calif. The pr vaiting govern 

rie approval before actual work can 
beg 


vhen ¢ 


s the 


rrance, 


“—Tram 1s 


Modernized Berre, France, 
Refinery on Stream Again 


after a moderniza 
it to ne 


on stream 


tion pr 


again 
gram which elevated 
advanced 
refinery at 
France, now has a crude run 
of 65,000 lail 


refineries 


Berre 


f Europe’s most 
the Shell-Berre 
l capacity 
barrels ally The new plant 
topping and a reformimn 


additional storage and 


a ee ee 





More than a third of a century spent solving 
engineering and construction problems in the 
Southwest for the biggest names in industry 
has brought Brown & Root experience that 


can be invaluable to you. 


Regardless of the nature of your project, be 
it a petroleum plant, chemical plant or public 


utility, Brown & Root can deliver a turnkey 


BROWN & Rt 


CABLE 


BROWN ENGINEERING 


job. From advice on plant location, through 
flow sheets, design, procurement and construc- 
tion, Brown & Root will do it better, faster 
and more economically. 

If your firm contemplates construction or 
expansion in the Southwest or anywhere else, 
a call from you will put Brown & Root plant- 
planning experts at your disposal. 


& ROOT, Inc. Supinacts» Condtrudlors 


H O Vv §$ 
ADDRESS BROWNBILT 


CORP ” BROWN & ROOT MARINE OPERATORS INC 














Kaiser Engineers Studying 
Project at Texas City 
Engineerit studies for tl 


' 
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r rodern 
Refining plant 
Henry 


the 


he Texas ( 


Texas Cit ire 


50,000 barrels daily 


Texas City Re 
1 contusion 
vho used 


Jersey Standard Expands 
Ebano Refinery in Germany 


the general 
Hamburg, Ger 
nany, have been let by Standard Oil 
Company (New Jet Standard Oil 
Development Company will handle the 
$10 million project, 
Oberhau 
will d the construction work Phe 
expansion is scheduled for completior 
1954. bringing the refinery 
32.000 barrels daily 


Contracts tf expansion 


f its Ebar refinery at 


sev) 


engineering f the 
and =Gutehoffnung-Shutt i 


sen 


im Jar iry, 


capacity 


Polyethylene Resins Unit 
Scheduled for Texas City 
About Is 


50 million pour 


Kermac Leases Sunray’s 
Non-Operating Asphalt Unit 
Kerr-McGee Oil Industries, Inc 


Shell Chemical Plant 
Near Houston in Operation 


thetic gly« 
ethyl 


Installati reasing syt 
b 50 percent and 
it by 3O percent, have been 
Houston plant of Shell 
I he ethyl chlo 
an increase it 
lene before the 

hese vital 


led ca 
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Second Orthotlow Cracker 
In Operation at Ponca City 


} 
S450-b 


Construction 








Rex arrel 


Irthofl 


pe ‘ 
( catalytic-« ‘ ne t erected arbonizattior 
by Cities Service ©) ( 
Ponca City, 

recently [he 


mpleted br 


process, will provide u 
1 and design data for 
a commercial plant, and permit § sut 
production of liquids t 
~ evaluation ot the 

up t 20,000 ba l crud chemicals and special carbons obtained 
The Orthoflow t l 


mpany at its rormation m cost 
Okla., refiner vas begun 


expansior gram just herent quantity 


e refinery s capac permit commercial 
Refined by special carbonization proc 
low-boiling ta 
mak 


carbons 


erect |, was Sigg al tallec s, tar hquid yields 
Phe M W r my cids, creosotes or feed stock for 
riginal unit ts y* tio t Mor e carbon black 


Canada ceording to the 


and electrode 
company 


Coal Company to Build 
Large Carbonization Plant 
Work on a large pilot plant 


Iraq Completes Agreement 
With AIOC Subsidiaries 
] 1 


subsidiaries i the 
Khana 
j 


lain Oil 


aq and two 
nl Company 
ind the Raf 


reached a t 


Satistac 
regard te petr leun 
that country The Tlraq 
has bought listributior 


the Alwand refinery at 


RAISING THE MAIN FRACTIONATOR for the new Orthoflow Fluid catalytic cracker now under 

construction for Canadian Oil Refinereis, Ltd. at Froomfield, Ontario, a crew of The M. W 

Kellogg Company's subsidiary, Canadian Kellogg Company, Ltd., near completion of an important 

part of the new refinery. The over-all supervision is being handled by Stone & Webster, Canada, 

Ltd., and the unit is scheduled for completion during March. Refinery products will be marketed 
by C ian Oil Comp Ltd. 
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MORE TANKFULS fons, same tanks . 


(MIXCO) 
164 Mt. Read Blvd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd., Toronte 


Please send me the literature checked 


ro 
| 


8-76 Side Entering Mixers OH-50 Loboratory Mixers 
8-78 Top Entering Mixers 
Propeller Type 

B-102 Top Entering Mixers 
Turbine ond Paddle Type 


B-101 Condensed Catalog 
Showing complete line 


8-75 Portable Mixers (Elec 
tric and Air D 

Name 

Title 

Company 

Address 


City 


MIXING EQUIPMENT Co., Inc. | 


Yes, Lightnin Mixers give you more product from your 
present plant . . . boost your operating profit by speeding 
up the important mixing-blending operations . give 
you as much as 30% more capacity with the same 
tankage. 

The record speaks for itself. Lightnin Mixers have 
been top choice with refiners for more than 20 years. 
Got a mixing or blending problem? Call in your MIXCO 


representative, or write us today! 


MANUFACTURERS OF 


“Lohtain Mixers 


SIDE 
AGITATORS 
Turbine, propeller 
For tenks up to 5 million 
eye lec oo gallons. Gear motor or yh wey p Aner} 
motor, ate eee tonks. 16 speeds 
drive. Sines to 3 HP. : available i 


heovy duty drive. 
Sizes 4 to 500 HP. 


A COMPLETE LINE... UNEXCELLED TECHNOLOGY 











fair valuation, allo the Khanagin 
company to operate the refinery until 
1961. In the meantime the government 
will build a government-owned refinery 
at Baghdad. The AIOC company will 
supply the Alwand refinery with oper 

rude from the crude oil area 

hi drilling and pro 


Wing 


retains 


mpany will build 


process 


addition the c« 
rnment plant at Basra to 
the southern Iraq market 
overnment refinery at Bagh 
i-stream the Khanaqgin com 

to export its produc 


AEC Uranium Processes 
Under Development Survey 
An intensive surv i tl At 


Refinery Engineering Given 
Eldorado c racking Project 


mtract nstruction of a 
gas-concentra 

f the poly 

Kan 


neering 


™m 
15.000 


Pure Oil Adds Catalytic 
Cracking at Toledo Plant 


Pure Oil Company will begin 
thor ! 10,500 barrel cat 
by May 1 

made als 

60.000 alkvla 


lucti 


Field Construction Begun 
At Imperial’ s loco Plant 


$13.5 milli 


\ 50K 
12.000 bar 


existin 


lvethvlene 
is. beet 


ide &. Car 
ated =the plant 
1953 and that 


1 tor 


military 


Chemical Company Announces 
Entry Into Petrochemicals 


A new which phenol can 
be made from hydrocarbons of petro 
leum and derived from naval 
stores has caused the entry of Hercules 
Powder Company of Wilmington, Del 
into the petrochemical field. The com 
pany will build a $8 million plant in the 
Delaware River manufac 
ture of phenol, para-cresol and acetone 
The importance of the new method is 
its use of organic hydroperoxide to pro 
vide oxygen required. It dé yt ental 
the use of chlorine sulfuric 
in other methods. The pr 
veloped by a Her 
tion, and rights to a 
uusly by 


process by 


cresols 


area for the 


es mH l 
acid used 
cess was ce 
ules experiment sta 
similar pre 
Distillers 


been 


cess 
developed simultane: 
Company, Ltd., of England have 
secured by Hercules. B. A. Shawinigan, 
Ltd., has been licensed 1 the proc 

s and he nnounced | 1 a plant 


in Me 


ntreal 


Expanded Gasoline Plant 
In Operation at Ulysses 


Operations will begin this mont at 
the Ulysses, Kans., Stano Gasoline Plant 
which Stanolind Oil and Gas Company 
has been expanding. Originally the plant 
had a 125 MMcf gas per 
day and the ilities will make 
possible the pr 325 MMef gas 
24-hour period 
program carried 
adjacent to the older 
during the 


capacity ! 
new tar 
cessing of 
every 
The expansion 
ut on a tract 
plant which was in operation 
expansion program Among 
cluded in the expanded se« 
deisobutanizer tower, 136 feet as 
well as storage in the form of horizontal 
tanks which will permit 
storing 510,000 gallons coline, 150 
000 wallons of iso-butane, 140,000 gallo 
1 420.000 gallons of nor 


Was 


units 


ind = sphere 


i propane at 
mal butane. The gasoline refined 


d petroleur 


will be 
nto motor fuel; the liquefic 
gases will be distributed throughout the 
area, and the dry is remaining will he 
line for domestic and 
Missouri 
f the 13 
perated by 
Stanolind in the Mid-continent 


sold to a gas pip 
wiustrial use in Kans; and 

rhe plant is 1 tl argest 
was line al 1 ‘ rie ] nts 


itca 


Installing Power Units at 
African Liquid- Coal Plant 


wer ar 
ommercial 


major petroleum 1 
tremendous de] 

ind successful ut 
its will make the 
tially independent 


fuels 


Announce Skimming Unit 
Capacity at Western Reserve Refin 

ing Company's Niles, Ohio, refinery will 

| ! wit! 


ve increase 6000 barrels a day 
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Construction 





the addition of a new skimming unit 
which will be erected by Catalytic Con 
struction Company. With completion 
scheduled for March 1, the refinery will 
realize a capacity increase of 3800 bar 
rels a day 


Huge Capacity Gain Noted 
By Ashland O&R in 1951 


Reporting a throughput gain of nearly 
50 percent, Ashland Oil and Refining 
Company reported that the average for 
1951 was 93,174 barrels daily to compare 
with 62,605 barrels daily in 1950 

At the Canton, Ohio, refinery, 
tion of new facilities, including a 
cracking plant, will begin this 
with the revamped crude unit 
40 percent increase in crude 

Further constuction on the 
Frontier refinery at Buffalo, N. Y., will 
mmpleted in 1953 at a cost of about 
$5 million. At Catlettsburg, Ky., con 
struction under way will permit in 
reased crude run, will increase the 
racking capacity to 27,000 barrels daily 
and will double the present vacuum dis 
tillation facilities. In addition a unit for 
aviation alkylate is 


opera 
new 
catalytic 
quarter, 
showing a 

run capacity 


be ce 


the manutacture of 


being installed 


Petrochemical Plant Set 
For Completion Next Year 


Groundwork on a new vinyl chloride 
plant at Calvert City, Ky 
started, according to B. | 
Chemical Company, and the 
plant will be completed by late 1952 
or early 1953. It will supply the Avon 
Lake, Ohi Geon resin plant 
l and will supple 


monomer 
has been 


Goodricl 


whicl 


was finished last July, 


ment supplies from the Geon resin plant 


at Louisville 


TCC Unit Under Construction 
Near Sao Paulo, Brazil 


Hydrocarbon Research, Inc., has be 
wu nstruction of a 25,000 barrel a 
day Thermofor catalytic cracking unit 

he Refinaria E Exploracao de Petro 

S. A. plant at Capuava, 20 
Sao Paulo. The pre 
Socony-Vacuum. Pipelines 
rude from the 3000 


the plateau on 
, 


cess 18 


coast, rise 
which the 


M. W. Kellogg Announces 
AEC Project at Paducah 


The M. W. Kellogg Company has ar 
unced it will handle a $75 millior 
ntract installing field-fabrication, proc 
1 auxiliary piping, and related 
ment im the two major 
t units being erected at Padu 
the Atomic Energy Com 


gaseous 


Refining Capacity Forecast 


refining ty as 


be 7,228,000 


mest capac 
barr Is a day 
ild be 7,365,000 
next September 30, ac 
the latest American Pe 

leum survey. The capacity 

as of the past September 30 was 7,227,400 


rs end and shor 


lay by 
Institute 


barrels daily 








Indicating, non-indicating and recording y Model 2707 Pressure Controller 
pressure or temperature controllers, —-_ mounted on control valve 


10000 Series Control Valve with 
Series 7400 Positioner. 


10000 Series Control 
Valve. 


Serves the Process Industries 


with Accurate and 


Reliable Control Equipment 


Since 1882 Mason-Neilan has supplied industry with a 

wide variety of standard and specialized automatic control equipment 
for process and associated services. Each is a development of practical 
engineering based on experience gained in close contact with industrial 
control problems. Each is specifically designed to do an exceptional 
job. With Masoneilan products you get engineered equipment that 


assures superior performance, long life with minimum maintenance. 


Industrial Control « MASONEILAN) Specialists Since 1882 
MASON-NEILAN REGULATOR COMPANY 


Sales Offices or Distributors in the Following Cities 1182 Adams Street, Boston 24, Mass. 

New York « Syracuse « Chicago « St. Louis « Tulsa 

Houston + Pittsburgh + Atlanta « Cleveland + Cincinnati + Detrou + Sam Francisco + Salt Lake City + El Paso + Philadelphia + Boise + Albuquerque 
Charlotte, N.C. + Los Angeles « Denver « Appleton, Wisconsin - Corpus Christi « New Orleans Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 
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Petrochemical-Refining Expansion 
On West Gulf Coast Unprecedented 


1aent 


D 
rres 


mal Bank of Hc 


— petrochemical and refining u 
d ries in Texas and Louisiana re 

unprecedented expansion = pri 
1951 


whicl 


sting $887,553,057 during 
etrochemical industry, 

1940 and built uy 

a $1 billion-plus plant investment by the 


tart of 1951, has under wz r projected 


} 
1 


from scratch im 


$648,195,386 expansion rehning 


ustrv has schedule« 239,357,671 in 


plant facilities for tl two states, 


$201.770,.671 of | tal concen 
Texas 

region the 
Texas, to Lake 


wehly 100 


Texas Gulf Coast 
m Brownsville 


extending 


1 Gulf Publishing (¢ 


miles inland major impact 


' 
of new constructior ! area will re 


ceive $504,575,432 petrochemical 


TABLE 1 
Summary of Construction Totals 1951 


Chemical Plants and Refineries 
Texas and Lovisiana 


Rehneres 
Chemical and Gasoline 
Pt 


lants ants Totals 





Texas Gulf Coast $504,575,432 $165,365,260 $669,940. 

Elsewhere in Texas 44,567,146 36,406,411 80,972,557 
Texas Totals $549,142,578 $201,770,671 $750,913,249 

Louisiana $ 99,052,808 §$ 37,587,000 $136,630,808 


Grand Totals $648,195,386 $230,357,671 $887,553,057 
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The latest addition to Gulf Oil's Port Arthur 
refinery is this 60,000 bpd catalytic cracking 
unit, having the world’s largest thruput. 


investment, and $165,365,260 of the re 
Table 1 
breakdown of dollar 


the complete 


hiner constructior gives the 


complete totals of 
program 
the itemized program, 


DPA cer 


includes 


Tables 2-6 give 
based on 
Table 


chemical projects 


of which is 
ot necessity 


] 


several which have 


been announced but for which certif 


yet been issued, but it 
ot include a number of items for 
certificates have been issued but 
disclosed 
dollar 
the substantial expansion pro 


Humble Oil & 


refinery at Baytown 


dollar tot: hi not been 


The table does not include a 
b planned for the 
Refining ( 


Neither table 


chemical category not 


ym pany 


includes projects in the 


based on petro 


chemicals, involving well over $200 mil 


lion for facilities to produce such ttems 


chlorine, caustic soda, sulfuric acid, 


Texas City Project 
No other 


anywhere 


section of the nation comes 


near matching the progress 


being made in petrochemicals in_ the 


Gulf Coast region. The largest expan 
ion program was announced by Carbide 


on Chemicals Division of Union 
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TABLE 2 
Petrochemical Plants—£xpansion Projects—1951 
Texes Gulf Coast* 


Lecatien of 
Facility 


3,000,000 
500 00K 
15,500,000 


), 400,000 
755,000 
290,000 


TABLE 3 


Refineries and Gasoline Plants—£xpansion Projects—1951 
Texas Gulf Coast 


Lecatien of 
Facility 


har 


ak 
a 
: 


I 


TABLE 4 
Petrochemical Plants—Expansion Projects—1951 
Elsewhere in Texas 


Location of 
Facility 





vay Process Division's 


Dye ¢ 


hich was ann 


Houston, and S 
(Allied Chemi & 


ility at Ora “ 


orporation ) 
minced 


early in January, 1952. (First unit of this 


duce 


I he 


plant will cost $5,000,000, will pr 


ethylene glycol and ethvlene oxide 


< pi purchased 650 acres adjacent 


to the du Pont plant. Dollar value of this 
t inclu 1 m either of the 


plant is 1 


tables ac« 


Ar ntere 
j 


has devel 


fining ( my 
OO0.000° expans 


an will s 
wit a port ire 
ment MANLY Ss ex 
f $7,506,000 
nal l 
Diamond 


i. 


Ethyl! Corporation's tetraethy! lead plant at Baton Rouge, Louisiana, is the largest of its kind in 
the world 


luecti id-1952 a $500,000 i 
nearby recover f 13.000 
Shell Chet annually. She Oil has 


The stacks, towers and overhead piping in this typical petrochemical plant give the Gulf Coast a new skyline 
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a and methanol 
La., and at year's 
326,100 rtifcate for 
solutions 

ration at 


? 266,891 


Versatility of 


Industry 


ther 

yects covering 

One of the 

t the current 

at mvolving 

Recent completion of Continental Oil Black Company's carbon black plant at Westlake, La., will . eregber cnn 
help meet the increased demand for high abrasion furnace black used in synthetic rubbers —— ery : - es ally 
rcome 

these ma 

recent times, derived 
tal of $44,890,000 
units at 


An 


340,000 

& Haas | t ni tac 1 ie constructien ot 
$4,000,000 expat ! nd wal sulphur both from re 
natural gas 


be no letup im 


on the part of 
n-butyralde Substantial de 
mmmercial tly expected dur 


$20,458,004 ne 1952 
TABLE 5 TABLE 6 


Petrochemical Plants—£xpansion Projects—1951 


Refineries and Gosoline Plants—£xpansion Projects—1951 
Lovisiana 


Elsewhere in Texas 


Lecation of 
I a of NAME Facility Cost Product 





American ( yanamid Compan New Orleans $47,745,000 = Nitrogen 

Aromatics Refining Company Baton Rouge 11,630,000 Benzene, xylene, tolu 
ene concentrates 

Atlas Processing ( ompany Shreveport 2,600,000 Benzene, toluene 

Bay Petroleum (Corporation Chalmette 1,726,500 Cracking, catalyst 

ym pany Ville Platte 732,028 Carbon black 

2,174,380 Carbon black 


Cabot Carbon ( 

Cabot Carbon Company Bayou Sak 

Commercial Solvents Corporation Sterlingtor 8,000 Ammonia, methanol 

Commercial Solvents Corporation Sterlingtor Nitrogen solutions 

Continental Oil Black Company Westlake 1,890,500 | Carbon blac 

Continental Oil Black Company Westlake 1,514,300 Carbon black 

Esso Standard Oi] Company Baton Rouge 3,040,000 | Benzene, toluene, bu- 
tadiene, ethylene, 
dicyclodienes 

4,041,000 | Anti-knock com 
pounds 

Baton Rouge 175,000 Anti-knock com- 

pounds 


Phillips Petre a Co t Ethyl Corporatior Baton Rouge 


vit wr 
Phillips Petroleum Compas Ethy! Corperat 
(rasoline 
Sunray Oil Corporatior 6 Gasoline 
Texas Gas Products Corporatio: pton « 
: - Refineries and Gosoline Plants—£xpansion Projects, 1951, 
Lovisiana 
052,000 Aviation gasoline 
Texas Natural Gasoline Company 
132,700 Natural gasoline Acadia Corporation State $2,907,000 Gasoline 
Pan American Southern Corporation Destrehan 5,500,000 Gasoline 


380,819 Gasoline 
Shell Oil Corporation Norce 20,190,000 Gasoline 


Warren Petroleum (orporation day 
Warren Petroleum ( orporatior f 55,100 Butane 
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Special Apparatus Used for Injection of Butane into Jet Fuel Blends 


How Jet Fuel 


Is Blended to Specifications 


B. G. ADAMS 


Youglas Oil Company, Bakersfield, California 
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REFINERS, contemplating the 
manufacture of jet fuel, will 
find the experience of one re- 
finery helpful in combining 
the production of jet fuel and 
conventional petroleum prod- 
ucts. The important specifica- 
tions for jet fuel are discussed 
in relation to the particular 
blending problem faced by a 
refiner of Southern San Joa- 
quin Valley crude oil. 


HOUGH the manufacture of 
jet propulsion fuel is rela- 


r = 


tively simple, the production 
of jet fuel in conjunction with conven- 
tional petroleum products presents a 
special blending problem which must 
be tailored to the market requirements 
of each refinery. A conventional top- 
ping plant, capable of topping crude 
oil with an overhead product or blend 
of distillate streams having an end- 
point of 500° F., will usually produce 
a stock fulfilling the specifications. In 
fact, one author has reported feasible 
production with a distillate stream hav- 
ing an endpoint as high as 600° F. 
Since jet fuel stock includes the dis- 
tillation ranges of light hydrocarbons. 
naphtha and kerosine, the problem is 
to determine a jet fuel blend which 
will fit into the market scheme of these 
conventional products. 


Procedure 

In one refinery, faced with the pro- 
duction of jet fuel and the conventional 
products from Southern San Joaquin 
Valley crude oils, the blending pro- 
portions were determined by a proce- 
dure which considerably simplified the 
problem, Though the results of the 
procedure are peculiar to this refinery, 
the method is of general use. 

The first step was to decide upon 
the relative proportions of distillate 
streams available for jet fuel blend- 
ing, while also producing the conven- 
tional market products. The following 
proportions were found to be available 
for jet fuel blending: 


Kerosine distillate 

(500° F. E.P.) 40-50% 
Naphtha cut 

(300° to 410° F.) 36-40% 
Casinghead (22 Ib. RVP) 10-20% 
n-Butane (56 1b. RVP) 0- 3% 


The next step was the preparation 
of blends to be tested for the critical 
specifications. The U. S. A. F. specifi- 
cations for the JP-3 grade of jet pro- 
pulsion fuel are listed in the table 
below. (See next page.) 

It was anticipated that the specifica- 
tions of Reid vapor pressure, gravity 
and freezing point would be control- 
ling, so these specifications were given 
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6.5 on the two RVP scales. 


the naphtha (4) and read the 
intersection of the two lines 


| 


& 


| 
| 
| 


an 


NAPHTHA RVP 
o ~ 














EXAMPLE: Given a casinghead stock with 
an RVP of 25 psi and a naphtha stock with 
an RVP of 4 psi to be blended to an RVP of 
6.5 psi, draw a horizontal line through 


RVP of the casinghead (25) to the RVP of 


casinghead required in the blend. 


Connect the 


solution at the 
as 11% 


w oo 
CASINGHEAD RVP 


Nm 


Ne) 
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® CASINGHEAD REQUIRED IN BLEND 


Nomograph for Blending to a Given Reid Vapor Pressure 


Jet Propulsion Fuel, JP-3 Grade 


Property Specifications 


the initial attention 


With the 


portion of kerosine in the blend. meet 


use of such a large pro 


ing the Reid vapor pressure minimum 


was necessarily accomplished by the 


addition of casinghead gasoline and 


sometimes butane. Initially, a chart. as 
illustrated, was prepared correlating 
the amount of naphtha used with the 


amount of casinghead required to meet 


oe a) 


the vapor pressure specification. Where 
this chart revealed that the amount of 
casinghead necessary was in excess of 
its availability, the amount of n-butane 
required was determined experimen 
tally with the use of special injection 
equipment shown in the photograph 

The butane sample was collected in 
a bomb fabricated 
pipe the butane to a liquid 
suitable for injection was accomplished 


from three-inch 


Cooling 


by using a coil and receiver sur 


by an isopropyl alcohol-dry 
With this coil 


the butane could be 


rounded 
ice bath 
the bomb. 
drawn into the receiver at a tempera 
ture of 100° FLA precooled pipette 
was used to withdraw the butane from 


connected to 
with 


the receiver and to inject the butane 
into the fuel blend for the sub- 
sequent vapor pressure determination 


jet 


Gravity 
The limitation of 63° API gravity 
necessitated determinations for the 
maximum high gravity constituents 
permissible in the blend. The formula 
used for this determination follows: 


% High Gravity Material 
D 
(H 1)) (D—L) 
API gravity of high 
gravity material 
D desired API gravity 
I API gravity of low 


gravity material 


where H 


Freezing Point 

It might be expected that water in 
the distillate streams would be the con- 
trolling factor in the freezing point 
characteristics of the blends. However. 
the operating situation is such that 
water precipitates from the stocks in 
storage and is of no importance. Hence, 
for laboratory purposes, it is permis- 
sible to filter the stock samples. The 
controlling factor was found to be the 
congealing point of the hydrocarbons 
in the kerosine distillate, so the prob- 
lem amounts to determining experi- 
mentally the amount of 
kerosine permissible in the blend. 

Though the freezing point procedure 
has been described in detail in the 
Federal Catalog VV-1-79ld (Method 
141.1.2). additional information is 
needed by the inexperienced tester. 


maximum 


As the temperature of the blend 
descends, crystals appear at approxi- 
mately —50° F. This point is not the 
actual freezing point, but represents 
ice crystals formed from air moisture 
drawn in by the agitator. Confirmation 
of this theory is established by re- 
moving the jar from the bath. If the 
crystals remain after the temperature 
has risen 10° F., then the conclusion 
is that these crystals are air moisture. 
The actual freezing point is indicated 
by the amorphous congealing ot hv- 
drocarbons which disappear when the 


jar is removed from the bath. 


Other Tests 

In the blending ranges outlined, the 
90 percent point, heating value, sulfur 
content, and water tolerance were well 
within the specifications in every blend. 
The kerosine distillate was given sul- 
furic acid and clay treatment prior to 
blending, so the color specification was 
easily met, Since only straight-run dis- 
tillates were blended. the accelerated 
gum, air jet gum, bromine number 
and aromatics content fel] within the 


spec ifications 


REFERENCES 
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Shale Oil Production 
And Refining Today 


PETER W 


SHERWOOD 


11 Engineer, Pittsburgh 


N a normal economy, industry 
will choose the path of least 
resistance to satisfy a growing 
demand. The obviously proper solution 
to the world’s insatiable demand for 
hydrocarbon produc ts rests in the 
production and refining of petroleum 
as long as supplies are readily ac- 
cessible in adequate amounts. 
America’s bountiful 
until recently permitted complete re- 


resources have 


liance on natural oil as a source of 
liquid hydrocarbon fuels. Tremendous 
production rates of the last decades 
and an ever-expanding market have 
forced the oil industry to turn to less 
accessible fields in increasing measure, 
resulting in rising crude prices. 

Thus the economic outlock supports 
strategic demands that America look 
to alternate sources of liquid fuels. 
rhe first significant step in this direct- 
ion came with the erection of a syn- 
thetic gasoline plant at Brownsville. 
Texas. where natural gas is converted 
to liquid hydrocarbons (and byproduct 
chemicals) by a version of the Fischer- 
Tropsch gas synthesis process. At this 
writing. the plant has just been taken 
complete economic 
From all 


on stream and 
figures are not vet available 
indications, it may be expected, how- 
ever, that this will be a fully competi- 
tive approach to gasoline production 


Liquid Hydrocarbon Demand 


The competitive soundness of this 


process will he dependent on the 
continuance of adequate outlets for 
the byproduct oxygenated alcohols 

which would vanish after the erection 
of six or seven 8000-barre!s-per-day 
plants. Moreover, natural gas produc- 
United States is by no 
to cover more than 


tion in the 
means sufficient 
even a small fraction of the national 
demand for liquid hydrocarbons. 
The search for supplementary hy- 
drocarbon sources must therefore turn 
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to other raw materials. Most important 
in this picture is coal which can be 
converted by gasification followed by 
Fischer-Tropsch synthesis. or by high- 
pressure hydrogenation (direct lique- 
faction). These two processes comple- 


ment each other, being most suitable 
for different raw materials and prod- 
ucts. The economic picture for these 
processes is by no means bright at the 


present time (i.e.. for American con- 
ditions). but their consideration must 
study of 


be included in any serious 


the country’s long-range fuel picture. 


Oil Shale Alternative 


The third important alternative 
source for liquid hydrocarbons are 


the vast deposits of oil shale which 
abound in the Colorado-Utah-W yom- 
ing area. Estimates place the potential 
hydrocarbon yield from. this 
well above that obtainable from known 
petroleum deposits. However. at the 
present time the situation 
still minimizes the importance of gas- 
oline production from oil shale, which 
is not yet the path of least resistance. 

The long-range attractions of shale 


source 


economic 


oil production have led to some im- 
portant studies which have been car- 
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THE U. S. BUREAU of Mines 
recently announced that it will 
build a much larger plant for 
the production and refining of 
shale oil. This project, to- 
gether with the recent danger- 
ous developments in Iran, has 
again placed the subject of 
shale oil in the limelight. The 
amount of crude oil available 
from U. S. shales is tremend- 
ous, and has been estimated 
in excess of 225 billion bar- 
rels. 

Many new processes are 
under consideration for re- 
covering oil from shales, in- 
cluding adaptations of the 
fluidized solids and TCC tech- 
niques. In most instances, the 
ultimate objective in refining 
shale oil is the manufacture of 
a marketable grade of gas- 
oline or diesel fuel. Yield of 
“straight-run” oils in the gas- 
oline and diesel oil boiling 
range is small and must be 
supplemented by cracking or 
hydrogenation processes. 

Refining operations which 
have been applied experi- 
mentally to shale oil include 
crude distillation, visbreaking,. 
recycle cracking, coking and 
reforming. One of the most 
promising refining schemes 
for production of maximum 
gasoline yields starts with hy- 
drogenation of the shale oil. 
This article begins a: three- 
part series on the various 
phases of shale oil production 
and refining. 


ried out on a pilot-plant scale in the 
United States World War Il 
(e.g. by U.S. Bureau of Mines, Union 
Oil Company of California, and Esso 
Standard Oil Company). At this june- 
ture, it is therefore well to take stock 
of our present knowledge of shale oil 


since 


production methods, and the problems, 
difficulties, and potentialities, in- 
volved. 


Occurrence of Oil Shales 

Table 1 * summarizes the oil shales 
which have so far been locatéd in the 
United States. The richest (up to 60 
gallons/ton) and most important de- 
posits are concentrated in the Rocky 
Mountain Area and it is here (at 
Rifle, Colo.,) that the U. S. Bureau of 
Mines is operating its 200-barrels-per- 
day retorting plant. The potential of 
these shales is immense and it has been 
estimated that the tertiary oil shales of 
the Rocky Mountain States, the De- 
vonian black shales of the Central 
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Reserves 
Millions of 
Barrels 


State Geelegy 


Californa 

Colorado (NW 

Wyoming (8.W 

Utah (NF eer 10 
Der ; 


Phosphoria F ormatu 


{ Permian strata 


the shales of the 


Central Eastern States represent a com 


States, and cannel 
bined recoverable production of about 
221 billion crude oil.’ This 
is enough to the United States 
oil consumption (at its present rate) 
for some 100-120 years 


cover 


In this connection, it is worth noting 
that the United States has once before 
had 
discovery of 
At that time. 
torting plants operated in the Eastern 
United States.’ These 
naturally very small and of simplest 
forced to 
shales 


prior to the 
Pennsy! 


a shale oil industry 
petroleum in 
vania some 60 shale re- 
installations were 
and were 
the 
locally 


design. 
with 


operate 
ivailable 


only 8 to 


low-grade 
Oil 
20 gallons per ton 
Asicte this 


industry, America’s interest in the ex 


recovery Was 


from nineteenth-centurs 
ploitation of oil shales is of compara 


tively recent origin (except for some 


sporadic efforts by the | 2 
of Mines during the twenties) 


Bureau 
Other 
countries less richly blessed with pe- 


troleum resources have long since 
built important industries around their 
Particular 
attaches in this connection to 


Estonia, 


own shale deposits. Sig- 
nificance 
the shale 


Scotland 


oil industries of 


and Manchuria 


Industry in Estonia 
The most important European oil 
Estonia, 
abounding “ku 
18 to 86 
industry reached 


industry is located in 
the 


shale 


shale 
based on lo« ally 
kersite” 
gallons per ton 


whic h vields 
Thi 
a prewar peak production of 750,000 
tons shale mined in 1936. Under Ger 
man occupation, this output was raised 
to 1,700,000 tons and retorting plants 
were erected for the 1944 target pro- 
duction of 1.653.000 tons shale oil per 
year. Cadman’ reports that three new 
refineries have been constructed since 
that They 
nected to Leningrad by 


are said to be 
pipe 


time con- 


line in 


98 


TABLE 1 


Yield per Ton Shale 


Ou. NH4)28O4 


Seam Thickaess Gal Lb 


Characteristics 


Nitrogen 
Content. 


Reserves Percent 








Soft 
of 


brownish. smells strongly of petro 


leum when freshly broker 


strata from 


Colour varies from grey to brown 
) feet massive shales dark brown to black 


Payable shale 
for Many ears 


more 


Lighter coloured than Green River For- 
mation Shales for same yield of oil 


High percentage 


Dark 


ol phosphates 


brown to black, weathered surface blu 


sh-white 


freshly 


Light brown, 


surfaces 


Black or brow 


phur 


order to supply that city with gas from 
Estonian oil shale works. 

Operations on a much smaller scale 
(200.000 year shale oil 
in 1942) Sweden 


which possesses large shale deposits 


barrels per 


are carried on in 
of low (12 gallons per ton) oil content. 
French shale deposits, averaging 11 
to 24 gallons per ton. are being ex- 
ploited on a relatively small scale 
Probably the most important installa- 
tion is at Autun where dis- 
tilled at the rate of 840 tons per day. 
Scotland’s 100-year old oil shale in- 
dustry has been declining steadily since 
its peak production of 3,280,143 lon 
tons in 1913. In 1946, only 1.3 
million long tons oil shale were mined. 
Average vield is 24 to 30 gallons oil 
per ton. Bell that the 
quality of Scotch oil shale has declined 
throughout the industry’s life. The 
most important developed deposits are 
located in the Lothians of Scotland. 


shale is 


points out 


English Shale Deposits 

Probably the most extensive English 
oil shale deposits are located in Dorset 
and Norfolk. These minerals are rich 
in organic matter (40-70 gallons per 
ton) and have been used locally as 
solid fuel. Main obstacle to the com- 
mercial exploitation of these shales is 
their high sulfur content which 
rises as high as six percent in some 


very 


deposits. 

Large deposits of low-grade oil shale 
{ } 5 weight percent) have been located 
in Wurttemberg, in the American zone 
of Germany. Commercial production 
in these fields is negligible and the 
existing pilot plant installations are 
chiefly significant for the technical in- 
formation which has become available 
from their operation. 

At least one commercial shale oil 
distillation plant has been erected in 
Spain. Basis of are the 
Puerto Llano deposits which assay 27 


operation 


a petroleum wher 
Readily combustibl 
calculated as Po 


neariy white on weathered 


n. High percent 


gallons crude oil ton and which 


offer particularly rich byproduct am- 


pet 


monium sulfate recovery (22 pounds 
per ton). 

Other significant European oil shale 
deposits are found in Sicily, Czecho- 
slovakia, Turkey, Bulgaria, and Portu- 
gal. No industrial has been 
reported for any of these countries. 

Immense oil 
mated at 55 billion metric tons, are 
located in Russia, notably along the 
Volga and in Leningrad Oblast. With 
a recoverable oil content of 40-50 
gallons per ton, these deposits are the 
basis for an industry which retorted 
700,000 tons in 1936.° Since that time, 
this industry has undergone expansion. 
Target shale capacity for 1942 was 
four million tons. 


recovery 


shale deposits, esti- 


Probably the most important shale 
oil production so far achieved is re- 
ported for the Manchurian Fushun 
fields where shale oil was reportedly 
produced at the rate of 3.5 million 
barrels per year in 1945. The shales 
are comparatively low-grade, assaying 
not more than 15 gallons per ton. The 
significance of this industry is to be 
ascribed chiefly to Japan's complete 
lack of indigenous petroleum resources 
and the small extent of her synthetic 
oil industry which led her to exploit 
Manchuria’s inferior oil shale deposits 
during the war. 

Particularly rich oil shale deposits 
(up to 100 gallons per ton) have been 
found in South Africa as well as in 
Brazil. Other potentially valuable beds 
are located in India, Canada. Australia, 
Tasmania, and New Zealand. Aus- 
tralia’s rich torbanite was retorted to 
the extent of 250.000 barrels of oil 
in 1947. A small industry has been 
built up on the basis of Tasmania’s 
deposits but this is severely limited by 
the low yields (18 gallons per ton) 
and the high sulfur and nitrogen con- 
tent of the indigenous shales. 
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Mining American Oil Shale 

One of the most important economic 
items in shale oil production is the 
mining cost of the raw material. While 
this subject is outside the proper scope 
of the present paper, its important 
effect 
entire 
brief 
under consideration. 

Only the relatively insignificant 
Eastern United States deposits are lo- 
cated small bed of 
overburden to permit open-cut mining 
methods. Cost advantage over under- 


on the eventual success of the 
industry 
discussion of major 


warrants a 
methods 


shale oil 


under a enough 


ground mining methods is appreciable 
enough to permit economical exploi- 
tation of lower-grade deposits, and this 
method is indeed being employed for 
the excavation of lean ores in Sweden, 
the Fushun district of Manchuria, and 
Estonia. An im- 
portant drawback of beds which are 
susceptible to strip-mining is the much 
more advanced degree of weathering 
with all its deleterious effects on oil 
quality and yield- which will be dis- 


in some sections of 


cussed below. 

The usual strip-mining techniques 
are applied. Overburden is removed 
by means of bulldozers, power shovels, 
and dragline excavators, and is re- 
moved from the excavation by truck, 
carrier belt, etc. The exposed shale is 
loosened in situ by blasting and is 
collected by stripping shovels. Open- 
cut mining costs are estimated at $0.25 
per ton of materia! handled. 


Rocky Mountain Beds 


More important, because of the na- 
ture and extent of the deposits, are the 
oil shale beds in the Rocky Mountains. 
Here, open-cut mining methods cannot 
be employed and resort must be had 
mining. Important 
progress has been made in this con- 
nection by intensive studies carried on 
by the U. S. Bureau of Mines in an 
experimental 200-ton per day mine at 
Rifle. Colorado. Gardner and Siprelle* 
report that mining costs of 50 cents 
per ton have been demonstrated, con- 
siderably below the anticipated costs. 
Including crushing and conveying to 
the retorting plant, over-all shale pro- 
duction estimated at 55.4 
cents per ton in a commercial opera- 


to underground 


costs are 


tion. 

The proposed mining operation is 
the room-and-pillar method in which 
large rooms are excavated under- 
ground. leaving pillars of shale for 
support. Rooms and pillars are rec- 
tangular and laid out with almost 
mathematical care. Permissible room 
width depends on the strength of the 
ore and is of signal influence on min- 
ing costs. Room widths of 80 feet have 
been tested and found to be completely 
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Figure 1. Effect of Hydrogen Content on Oil Yield. 


satisfactory. Of particular importance 
is the development of a new hard- 
surfaced rock bit for drilling over 70 
feet in oil shale before resharpering 
becomes necessary. Other mining prob- 
lems have been solved to the satisfac- 
tion of the Bureau’s engineers. For a 
more complete discussion of oil shale 
mining methods, the interested readet 
is referred to Bell’s book on the sub- 
ject.” 

It is interesting to note that Euro- 
pean studies on oil shale recovery have 
included the underground pyrolysis of 
low-grade beds.” Processes of this type 

like underground gasification of 
coal—permit only limited recovery of 
the oil. At the experimental installa- 
tion at Schorzingen (Germany), oil 
recovery was some 30 percent of the 
Fischer assay—the standard method 
of determining the oil content of 
bituminous shale. Underground pyrol- 
ysis methods are of potential interest 
only where they promise considerable 
savings in labor charges. Highly mech- 
anized American mining methods are 
believed to close the door to any eco- 
nomic benefit from this type of ap- 
proach to oil shale exploitation in this 
country. 
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Classification of Oil Shales 

Oil shales and cannel coals belong 
to a wide group of fossil materials 
which, upon heating to temperatures 
above 750° F. decompose with the for- 
mation of varying amounts of oil, gas, 
and solid residue. In point of order, 
oil shales take a position intermediate 
between the other main classes of 
naturally-occurring materials from 
which oil can be obtained by heat 
treatment: 1) Oil Sands,* Tar Sands, 
Bituminous Limestones, and 2) Coals 
ranging from peat to anthracite. 

The progression of minerals from 
oil sands to anthracite is fairly 
tinuous and lines of demarcation must 
be drawn by arbitrary definition. Thus, 
both oil sands and oil shales are char- 
acterized by the presence of very large 
amounts of mineral matter in associa- 
tion with the oil-yielding organic mat- 
ter. The important distinction rests in 
the large solubility of the organic mat- 
er of oil sands in normal petroleum 
solvents. By contrast, little organic 
matter can be extracted from oil shale 
by solvents at room temperature and 
pressure. The series ascending into the 


con- 


* Note that oil can be reco 
sands by water-washing 





group of coals yields a progressively 
smaller portion of the organic matter 
as distillable oil 

A system of classification which has 
heen proposed by Down 4 Himus and 


which has found wide acceptance de 


fines the following groups: 


In point of fact. the term “oil shale’ 
is a misnomer since no oil is present is 
Rather the 


il is formed as a cracking product ol 


such in the raw material 


the original organic matter to which 
kerogen” (i.e. “oil-former” ) 


Hence the kerogen 


kerogen coal” which Down 


the term 

s applied terms 
rock , and 
prefers to the 
shale” and 
of late been used with increasing 
liter 


classical terms “oil 


canne!l coal” ind which 
have 
frequency i the ture on the 


subject 


Some Properties of Oil Shales 

From a practical point of view, the 
most import int prope rties of oil shales 
vield and nature of the distil 
» thus attaches 


ire oil 
late. Greatest significan 
to the organic. or “kerogen” portion of 
the rock which constitutes the parent 
for the oils formed in the 
breakdown 

of identifving the 
kero 


isso iated 


material 


course of thermal 
For the 


chemical nature of the ori 


pur prose 
in al 
fen. separation trom it 


mineral matter iS necessary without 
affecting the org 


tial success can be 


anie components. Par 
this 
rock 
components by means of mineral acids 
(HCl, HF, HLSO 
mits reduction of the ash 
as little as 0.9 
ports that this method is 


applicable to the isolation of 


achieved in 
objective by decomposir the 

This approach per 
content to 
percent. Guthrie* re 
not directly 
kerogen 
from shales vielding more than 15 gal 
lons per ton In such instances, wet 
ting must be promoted by pretreating 


the rock witl ilcohol 


There is evidence that these che mical 


eighty percent 
methods of separation result in parti al 
reaction of the organic matter. how 
ever, and Luts” recommends separation 
by flotation in a calcium chloride solu 
Ash content of an 


tron Estonia shale 


100 


was reduced to & percent in this 
manner. 

The chemical constitution of kero- 
gen has been studied by a number of 
Downs and Himus’® find 
kerogen varies 
Structure of 


investigators 
that the nature of 
widely with its 
some kerogens is reported to resemble 
broadly the of coal in 
that evidence of a 
henzenoid structure. Other 
(notably that of the Estonia algal lime- 
stone) differs in constitution from coal 
in that there is no evidence of benzenoid 
Still other ty pes (Scottish, 


origin. 


constitution 
there is definite 


kerogens 


structure 
Amherst) combine the 
both non-benzenoid and benzenoid ma- 


presence ot 


terials 
Ultimate analysis of some kerogens 
reported by Guthrie* and 
should be noted 
these materials 
that of 


has been 
Luts® (Table A.) It 
that the H-content of 
exceeds considerably most 


coals 


TABLE A 


| ' 1 
Kentucky*| Colorade* | Australia* | Estonia 
T3240 
0.42 


4 


Note that method 


thrw iif ted « 

Exposure to air and ground water 
has a far-reaching weathering effect on 
the composition of both kerogen and 
the associated mineral While 
there is evidence that the primary shale 


matter 


deposit in any given region is fairly 


iniform, there have been considerable 
local changes due to such external in- 
Huenc ts and care must he exvere ised in 
the selection of the sample and in the 
from any one set 


cone lusions drawn 


of analyses 


Retorting a Cracking Process 

\ prime result of weathering is de- 
creased hydrogen content of the or- 
matter. Oi§l 
above all. a cracking process in which 
the hydrogen ‘carbon ratio is dispro- 
portionated. A 
therefore 


ranic shale retorting is. 


decrease in hvdrogen 


content permits the forma 


tion of only smaller amounts of hy- 
drogen-rich volatile oils and the dis- 
tillate vield is therefore decreased. A 
normal shale. with an ash content of 
10-60 percent. 
vield oil amounting to 65-66 percent 
of the total organic content. when dis- 
tilled in a standard Fischer laboratory 
illustrates strikingly 
Estonia kukersite 
hydrogen 


may be expected to 


retort. Figure 1 
how oil recovery of 
is affected by 
content of the pure kerogen.° 

In speaking of the “possible oil 
vield” of a considerable im- 


dec reasing 


shale 


portance attaches to the exact method 
by whieh the per- 
formed. The method of analysis is in 
itself, a manufacturing operation since 
it is not desired to measure any prop- 
erty originally present but rather the 
oil yield formed in the course of dis- 
tillation which is subject to wide vari- 
ations as a function of operating con- 
ditions. Almost universally employed 


assay has been 


today for analytical purposes is some 
modification of the Fischer aluminum 
retort, exactly standardized 
conditions of time temperature, pres- 


whereby 


sure, and equipment must be observed. 
The modification being used in the 
United States has been developed by 
the U. S. Bureau of Mines and is de- 
scribed in detail in a paper by Stan- 
field and Frost. 

Secondary effects of shale weather- 
ing make themselves felt in the com- 
position of the distillate oil. Thus, the 
phenol content is reduced significantly, 
the sulfuric acid solubility (a measure 
of the degree of unsaturation) is low- 
is de- 


ered, and the specific gravity 


creased 


Effect of Operating Variables 

Important in the design of optimum 
commercial retorting conditions, is a 
knowledge of the effect of operating 
vield. Guthrie has 
retorting will result 
in a lowered oil yield but in an im- 
proved product as regards amount of 
light distillate. percentage of unsatu- 
ration, viscosity of vacuum distillation 
fractions, and carbon residue of the 
vacuum distillation 
compared to retorting at standard rates 
(in a Fischer laboratory unit). 
The 
greater in the slow runs 

According to Popham. 
has a favorable effect on the oil vield 
This work is. however, in- 
studies along 


variables on oil 
shown that slow 


residuum. when 
assay 


volume of gas formation was 


pressure 


from shale 
conclusive and further 
this line may prove useful. There is 
of course, no question that high hydro- 
gen pressure is advantageous in shale 
oil distillation. since it will minimize 
coke formation. The use of high-pres- 
sure hydrogenation as a means of ob 
taining rich oil yields has been vari- 
ously proposed and has been studied 
i detail by D’vakov."® The 
method is not too promising. however, 
because of the high cost of hydrogen 
and the large amounts of mineral mat 
handled in the 


introduce a 


in some 


ter which must be 
and which 
major economic problem into the resi- 
due processing stage of the 

Below 930° F.. the use of steam has 
a slightly favorable effect on the oil 
vield: above this point decomposition 
incurred. 


process will 


process. 


will set in and losses are 


The particle size (below 11-inch) 
of shale being retorted in the labora 
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(Fischer assay) has been found 
to have practically no influence on the 
oil yield obtained.* In commercial re- 
torting (e.g. Royster process), a defi- 


tory 


nite, though not very large, decrease in 
oil yield can be discerned as the par- 
ticle size increases. 

An interesting phenomenon observed 
with some oil shales is the physical 
deterioration which ensues upon con- 
tact with organic solvents. The break- 
down into smal! particles occurs rap- 
idly, and is especially pronounced in 
the 
tension. The phenomenon 


surface 
is probably 
due to the porous nature of shale which 


case of solvents of low 


permits the entry of the solvent into 
capillary openings where it sets up 
local pressures. high enough to burst 
the shale. 

The 


organic 


kerogen in 
100° C. has 
already been mentioned as one of the 
Kogerman'* 
has studied this property quantitatively 
in the case of Estonian kukersite. The 
only solvent capable of extracting 
more than one percent of the raw ma- 
terial was carbon tetrachloride which 
removed 2.2 percent. The extraction 
was accompanied by physical deterio- 
ration of the shale and by the evolu- 
tion of HCl 


solubility of 
solvents 


low 
below 


characteristics of shales. 


Nature of Shale Oil 
Oil produced in the course of pri- 
retorting of kerogen rock is a 
black, viscous liquid. with a high pour 
point, a high content of unsaturated 
hydrocarbons, and a substantial quan- 


mary 


tity of compounds containing nitrogen 
and sulfur. The unsaturated character 
of this oil finds expression in the ulti- 
mate which 


hydrogen and higher 


analvsis shows a lower 
content 
than is observed in corresponding pe- 
troleum products. Luts’ finds that the 
hydrogen content of a large variety of 


shale oils is related to the specific 


oxygen 


gravity (d) by the equation: 
% H 4-14.3d 

Comparing this with Cragoe’s ‘correla- 
tion for petroleum products (%H 
26-15d). it may be estimated that shale 
oils contain about one percent hydro- 
gen less than petroleum crudes of the 
same specific gravity. 

To a considerable extent. the nature 
of shale oil depends on the method of 
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retorting as well as on the origin of the 
shale. Table B® shows typical proper- 
ties reported for an Estonian shale oil 
produced a) in tunnel retorts, and b) 
in Pintsch retorts (retorting processes 
will be discussed in Part II of -his 
series) : P 


TABLE 8 


Product of 
Tunnel 
Retort 


Product of 
Pintsch 
Retort 





Specifie Gravity aon 
Ulamate Analysis 
Cc 


n 
Percent H 
Percent O 
Percent S 
Heating Value Btu. |i 
Tar Acids, Percent 


Other properties are similarly a 


function of shale origin and retorting 
conditions. Typical are the following 
values reported by the U. S. Bureau 
of Mines for an oil obtained in the 
course of gas-flow retorting of a Colo 
rado shale.’ Table C. 


TABLE C 


Crade Ov 
Gravity, “API 
Viscosity, 8.1 
Viscosity, 8.1 
Pour Point, °F 
Flash Point, (C.0.¢ I 
Conradson Carbon, Weight perce 
Sulfur, Weight percent 
Nitrogen, Weight percer 
Water, Volume percent 
Sediment, Weight percent 

100 MI. Distillation (Corr. to 760 mm 

LBP 


5S. at 130° I 
8. at 210° I 


> 
5 
10 
20 
0 
40 
50 
60 


70 
O.H- ree., percent 


Torrey** reports that the straight-run 
gasoline has an octane rating below 
60, is high in ring-type sulfur, tar 
acids, and tar bases. It is, moreover, 
gum-forming and has poor color sta- 
bility and is low in light ends. Not 
much better characteristics are reported 
for the straight-run Diesel oil fraction. 
Proper refining methods are thus a 
major problem in the manufacture of 
internal combustion fuels from shale 
oil. 

Of particular interest, and potential 


x = = 
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chemical value is the high phenol con- 
tent of shale oils. Crude oils assay as 
high as 40 percent tar acids. Most of 
the phenols involved are of high 
molecular weight and partial break- 
down occurs in the course of cracking. 
Recoverable tar acids found in the 
secondary processing products do not 
exceed 4 percent. 

Nitrogen originally present in the 
kerogen is partially pyrolized to am- 
monium sulfate. Most of the remainder 
is found in the oil in the form of tar 
bases. The distribution of nitrogen be- 
tween oil and gas phases depends to 
a great extent on the method of re- 
torting. Guthrie® has shown that slow 
retorting and high temperatures favor 
the reduction of tar base formation 
and tend to convert substantially the 
entire nitrogen content to ammonium 
salts. The pressure distillate of nitro- 
gen-rich crude shale oil was found to 
contain picolines, lutidines, collidines 
and parvolines. Unsubstituted pyridine 
was substantially absent. 
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End of Part 1]. Part Il (of a three- 
part series) will appear in an early 


issue. 











{ ncreased 
ctane gasoline 


Laboratory facilities insure uniform product quality of the synthetic cotalyst 


Synthetic Catalyst Plant Points to 
Increasing Demand in Europe 
For High-Octane Gasoline 


Left—Slurry transfer pumps ore an integral 
part of the equipment 


Right—Finished product silos and secondary 
dryer stack near completion 
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Supports for Tube Bundles 
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k I he maintenance 
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Gravity Determinations 











YRAVITY leterm ations on viscous 

WV samples car ) acilitated by the 
permanent installation of a steam-jack 
eted hydrometer case pictured here \ 
closed-end cylinder f two-inch pipe 
was jacketed with six-inch pipe as a 
steam chest. A steam connection to the 
heat the 


jacket enables the operator t 


sample to the desired temperature. The 
sample to be tested is poured into the 
cylinder and steam is admitted to the 
jacket 


tained from thermometers in the 


indications are ob 
jacket 
sample. The use of a metal 


re mperature 


and in the 


cover protects the thermometers and 


hvydrometer from breakage 
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Sampling Device for 
Volatile Liquids 











oS prode ING butane, propane and like 
ih volatile hydrocarbons has been sim 
plified at one plant by use of the sample 


device illustrated. The sample container 


haped in form, is fabricated from 


mpple tapering to a quarter 


1 end and three-quarter inch 


A half-inch nipple velded 
angel . causes the 
liquid released from the line to follow 


a swirling pati hicl rapidly lowers 


he inside temperature to a pormt ap 


proximating the boiling point of the 


liquid. As soon as the instrument trosts 


ver, only a trace of vapor is noticed 


and the container may be filled com 


pletely for analysis in the laboratory 





Maintenance and Operation 
Ideas 
Are Worth Money. 

Send your HOW TO DO IT 

suggestions with photos or 

sketches to Editor, Petroleum 

Refiner, Box 2608, Houston, 
Texas. 














MAINTENANCE 
And OPERATION 


How T Be Nomograph for Pumping Costs 
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I 
multiply 
found frot the irt by the specihc 


f pump gravity of tl fluid 


c ul 
(85 percent) Example: What would pumping cost 
e left and be if oil with a specific gravity of 0.85 
urrent were handled under the same conditions 
hrougt as in the above | 
e right Solution: Solwe as before Then cost = 
eet dynamic 34 (0.85=2.89 cents per 1000 gallons 
traight 
pumped 


rst 
Total dynamic head given on this chart 


covers the range most often met in petro- 
lriven b leum-plant pumping jobs 
This nomograph was prepared by T. G 
Hicks, Hicksville, N. Y 


pumping 1,000 ga 


Petroleum Re finer—V ol. 31, Ne 








MAINTENANCE 
And OPERATION 
How To Do It- 


3’ coup 








Blowing Out 
Plugged Lines 


# LUGS 


3” LONG a4 


“ 


4 








D 
4 
44 





A 


Fa: 


HERE a line resists unplugging 
W through the use of an ordinary 
hose, a possible solution may be found 
with the use of the clean-out plug shown 
in the accompanying sketches. The plug 


was constructed from scrap materials 


and has been found to work so well 








that the mechanic made a plug for eacl 
pipe size up to 6 inches for use in the 
plant In use, the plug Is placed in the 
line by tightening the jam coupling. The 


tapered plug is thereby forced against 


st CLEANER 


the inside of the leather cup, which ex 
pands tightly against the wall of the 


drain. Steam is then connected to the 


ATTACH STEAM HOSE HERE 


“@ PIPE 


threaded end of the plug and the pres 
sure is applied through the hose. The 
tool is readily adaptable to steam, air o 
ater pressure, having been designed 
for pressures up to 150 psi 
Honorable Mention, Class D, Tom 


Stefkes, Shamrock Oil and Gas 





\SEE DETA/L A” 





Corporation, Sunray, Texas 





Assembled View of Clean-Out Plug 
WELD ¢ 2 

: ™ 
Exploded View of Clean-Out Plug 


U 
PUMPCUP OF 


DESIRED SIZE 











Sed 















































1D PIPE 





20% 
L = 


DETAIL 'A” 
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PUMPCUP WASHER 
WELD TO PIPE 








NOTE 


The maintenance and operation 
hints on this and the following page 


are the prize winning “Operation 
Kinks” from the Panhandle-Plains 

Regional Meeting of NGAA, 

4 Amarillo, Texas, November 20, 


y 1951 


¢ DRAIN 
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How To Do It- 


ry ye coe Prt FROM COME 
oF aoe! 








1 Seam BOLTED To 
FoR Too tor 
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Front View (above) and Side View (right) of Pipe Cleaner 











YAVINGS 


Sandblasting and Painting Ball-Type Tanks 








tments for the scaffold. A 
onstructed of 4 
floor and is sus 

a 40-foot ladder 
wking area for 
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inch 











the 


the ladder, 


the sketch, 
i } inch sleeve 


pole Phe 


is mace 
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scaffold 


mpany 


Rope 





Snatch Plocks “2 


3-Iach P 
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40 Foot Extension 
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FLOW 
To 
CLOSE 


Figure | (left), Ball Check Valve Used 

in Tank Cars. Figure 2 (right). Slug 

Check Valve Used in Tank Cars. 

Figure 3 (below). An early excess flow 

valve for pipe line protection position 
is usually horizontal 


SG, GI 33 
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OSTEESD Dr oe 











Better Excess Flow Valves 
For Compressed Gases 


BUTTOLPH 


retrole 


« Xt ESS flow valves promote 
E safety in propane or butane 
storage and piping systems. 


These excessive 
flow. close when a hose or pipe 
break vents to the atmosphere. Except 
for a two-way acting excess flow valve 
long pipe 


valves. sensitive to 


used occasionally in very 


lines. excess flow valves are made so 
they will not prevent reverse flow. 
Pipe line breaks can be caused by 
mechanical strains due to changes in 
temperature or any other natural cause 
which directly or indirectly affect the 
pipes or tanks to which pipes are at- 
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ind HARRY R 


ZEIGLER 


my, Bartlesville, Okla 


tached. Also some breaks have been 
caused by trucks or fire. There is al- 
ways the possibility that tank cars o1 
vehicles may be moved before the 
transfer hoses are disconnected. 
Thousands of tank cars, 
tanks, tank trucks and small containers 
are equipped with these safety devices. 
4 smaller number is used in pipe lines. 
Pipe line style excess flow@alves are 
also used in LP-Gas truck piping. 
usually on the pump discharge line 
near where the delivery hose is at- 
tached. Greatest use is in liquid service 
but excess flow valves are also needed 


storage 
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And OPERATION 
How To Do It- 


HANDLING liquefied petro- 
leum products presents spe- 
cial problems to processors of 
light hydrocarbons. The in- 
creasing demand for these 
products has seen a steady 
improvement in safety de- 
vices, such as the excess flow 
valve. The consequent saving 
in equipment damage has 
made the use of excess flow 
valves an important consider- 
ation in process design for the 
industry. 


and used in vapor service. Direction 
of flow may be upward, downward or 
horizontal. 


Early Excess Flow Valves 

Earliest excess flow valves were in- 
stalled in tank cars handling chlorine. 
Later on they were used in tank cars 
transporting liquefied petroleum gases. 
They were located just inside the man- 
hole cover on liquid eduction lines 
which extend to the bottom of the tank 
and on vapor eduction lines which are 
above the liquid level. Excess flow 
valves in tank cars are of two types, 
ball checks and slug checks. Both de- 
pend on gravity to maintain the valve 
normally open until the flow reaches 
a certain rate. These valves have un- 
dergone very little change through the 
many years they have been in service. 
Typical valves are shown in Figure 
1 and 2. 

Very early liquefied petroleum gas 
storage tanks were installed without 
excess flow valves. When the desira- 
bility of such protection became ap- 
parent it was natural to try to adapt 
gravity type valves. To install them. 
tanks were emptied of liquid and 
vapor. Manhole covers were removed. 
Using a modified return bend construc- 
tion. valves were installed at the bot- 
tom outlets. Working inside the tank 
made this installation a major revision. 
The reason for doing it this way was 
that the gravity check would 
function when flow through it was up 
Once the 


inaccessible for repair or replacement 


only 


ward, installed, valve was 
except by the slow and costly process 
of emptying and purging the tank. Due 
to these nuisance considerations it was 
a big step forward when valves were 
developed which could be applied ex- 
ternally. 


Tank car type excess flow valves 
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were also used in delivery truck pip 
ing. In those days of comparatively 
low transfer rates it was possible to 
use a specially designed valve, copied 
after the tank car slug check but muc h 
smaller and equipped with a strong 
compression spring to keep it open 
Fortunately the pumping rate was low 
and the pump used could develop the 
discharge pressure needed to overcome 
the high resistance of this slug check 





valve 
When tank car slug check valves 


were being idapted to bottom outlets 

















} Fio > Figure 4. An Early Bottom Outlet Valve which Figure 5. Another Bottom Outlet Valve which 
vie y r owe a o_o Can Be Installed from Outside the Tank can be Installed from Outside the Tank. It can 
designe lis was Uset in vapor, air also be used in pipe lines 

ind filling lines which connected along 


the top of the same storage tanks. any direction of flow. and a change _ the pipe. Both are held open by com- 
These valves had slugs of different jin body style so that they could be pression springs. Balls and slugs were 
shape, very light in weight, held open — inserted into tanks from outside, One replaced by stemguided discs to in- 
by compression springs. This design  yalye, Figure 4, meeting these condi- crease the flow area and reduce the 
was so successful that, with some tions was designed to screw into a pressure drop. 


change it is a popular valve today. As welding flange and piping was at- Valves inserted from the outside 
will be seen in Figure 3 the fluid flow — tached to the tank by means of com- readily protect tanks without man- 
s through holes drilled in the slug panion flange bolted to the welding holes. Therefore, this phase of excess 
flange Another valve. Figure 5. flow valve development has resulted 
screwed into a welded coupling and in a considerable advantage in cost 
outlet and weight of tanks. The weight ad 
vantage amounting to several hundred 


Change in Body Style 
Improvements required to make ex 
cess flow valves more useful included threads were provided at the 
making them suitable for closing with end of the valve for the attachment of 
pounds per tank is especially impor- 
tant in the case of truck tanks. Cost 
Figure 6 (left). Assembled View of 2-inch Bottom Outlet Excess Flow Valve advantage includes reduction of ma 
Figure 7 (center). Cutaway View of 1'2-Inch Excess Flow Valve for Top of Outlets of Storage Tanks 
It can be used with eduction tubes for liquid withdrawal and has rated flow capacity of 3600 gallons 
propane per hour. Used without eduction tube for vapor withdrawal the rated capacity is 14,350 
standard cubic feet propane per hour originally made without the ring of 
Figure 8 (right), Exploded View of 2-Inch Excess Flow Valve Showing body, disc and stem, guide, holes through the side wall. Drilling 
spring and fastenings. (These three photos, courtesy Phillips Petroleum Company 


terial, cutting. welding and machining 
The valve shown in Figure 4 was 


these holes greatly increased valve ca- 
pacity. Such valves must be installed 
to give the liquid full access around 
the body to take full advantage of the 
flow-way these holes provide For this 
reason similar valves were built with 
much longer bodies. Diameter and lo- 
cation of these holes is fairly critical 
to obtain best results 


Ball Type the Exception 
Various makes and models of excess 
flow valves tended to stick in the open 
position, one @xception being the ball 
tvpe valve. It can be seen in Figures 
2 and 3. slug checks. and 4 and 5 
stem guided valves, that there is a pos- 
sibility of dirt or gummy substances 
interfering. Since an excess flow valve. 
like a fire extinguisher, should be ready 
to operate perfectly when needed in 
spite of long periods of disuse, excess 
flow valves should be constructed with 
loosely guided stems'to make sure that 
nothing will prevent them from operat- 
ing properly. The dises are self center- 
ing to compensate for the loose guides. 
Assembled. cutaway and exploded 
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Figure 9. Pressure Drop vs. Thruput of Three Bottom Outlet Excess Flow Valves 


views of modern valves are shown in 


Figures 6. 7. and & 

We have all learned. sometimes the 
hard that to transfer volatile 
liquids, such as propane, satisfactorily. 
valves, fittings. 


way 


restrictions caused by 
pipe and so forth must be kept to a 
first thought. to obtain 
a low pressure drop, it seems practical 
valve 


minimum At 


to use an oversize excess flow 
and reduce to the desired pipe size at 
the outlet end of the but there 
are several objections to this. The 


ma- 


valve, 
larger valve would cost more for 
terial and manufacture. reducing fit- 
tings would complicate the piping. and 
if installed in a tank the tank opening 
would be larger. A more important 
Figure 10. Non-Chatter Pipe Line Valve 
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consideration is the attitude of the 
LP-Gas industry expressed in NFPA 
Pamphlet 58 (NBFU Pamphlet 58) 
paragraph B.6 (c) as follows: “The 
including valves. 
protected by an 


connections or line 
fittings, ete., 
excess flow valve shall have a greater 
capacity than the rated flow of the 
excess flow The industry has 
interpreted this to mean that the thread 
size of the pipe connected to the valve 
outlet should not be smaller than the 
thread size of the valve itself. As it 
undesirable to use 
why 


he ing 


valve.” 


is economically 
oversize pipe it is easy to see 


excess flow valves should be constantly 
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improved by increasing the flow ca- 
pacity compared to the pressure drop. 

The improvement of late model 
valves over early models is shown in 
Figure 9. 


Non-Chatter Excess Flow Valve 

{ recent accomplishment in excess 
flow valve evolution is the non-chattet 
flow valve. It was found that 
excess flow valves in pipe lines and 
in eduction pipes of tanks would chat- 


excess 


ter under certain flow conditions due 
to liquid “hammer” effect. This chat- 
tering or hammering is undesirable and 
sometimes intolerable because of the 
noise, because of the damage often in- 
flicted on the valve and also because 
of the temporary disruption of opera- 
tions. Another objection to a valve 
which is subject to chattering is that 
it will often fail to stay closed in an 
emergency, especially at low pressure. 
It was necessary to carry on extensive 
tests in order to diagnose the 
cause of chattering and to 
cure. As a result of much experimental 
work, a throttling type disk was de- 
veloped which would close without 
chattering at unusually low upstream 
pressure; in most cases, the upstream 


flow 
devise a 


or tank pressure could be as low as 
ten psig. The non-chatter valve is 
manufactured for use in tanks for the 
protection of top outlets and it can 
also be used in end outlets and bottom 
outlets. The same principle is used in 
an excess flow valve of the pipe line 
stvle (see Figure 10.) 


Factors in Selection 
Several considerations are necessary 
when selecting excess flow valves. Flow 
capacity of the valve must be high 
enough to handle desired normal quan- 
tity of fluid but it should close auto- 
matically if flow exceeds this quantity 


Figure 11. Double-Acting Excess Flow Valve 
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rating should 
10 to 30 


materially. Usually the 


exceed desired flow by per 


cent. Direction of flow. (whether up 


horizontal) will 


Vapor lines 


ward downward or 
influence capacity slightly 
and liquid lines should he protected 


by these devices Development of ex 
to their 


indus 


valves has heen due 
widespread use in the LP-Gas 
try but it is well to mention that they 


cess flow 


industries 
lethal 


rated 


can be of great value to 
other 


Since 


handling combustible or 
fluids 


in terms of 


they are ordinarily 


propane flow it is neces 
sary to convert to flow of the proposed 
fluid by taking into 
account the re spective specif gravities 
und the fluid for which the 


to he used 


This can be done 


of propane 
valves are 
Valve materials must be compatible 
For 
usual 


with fluids passing through them 


propane and butane any of the 


metals are satisfactory and this is also 
true of dry 


bronze and certain stainless steels are 


chlorine Howe ver, brass, 


unsuited to wet chlorine. Carbon steel 
is suitable for 
several grades of stainless steel can be 
! ed for 
imples at random and the valve manu 


dry ammonia while 


wet ammonia. These are ex 


icturer can determine the best metals 
other 
the case of 


services 


extensive pipe lines 
is exist in large industrial 


ilk storage 


excess tlow 


utility 
pipe 
may be re 
desirable to 
flow 


such pipe 


plants several 
\ ilves 
It sometimes 
valves 


doul le wtit eXCeSS 


rure |] in lines to 
ick 
! re ik ive 

What protection will 
” The 


against 


flow liquid 


escape of 


valve give me 


s to protect 





Globe 
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Angle Valve, Open 


Seandard Elbow or run of 
Tee reduced 42 


He 
Medium Sweep Elbow or 
run of Tee reduced 4 


Ga 


Long Sweep Elbow or 
run of Standard Tee 








Example: The dotted line shows that 
the resistance of a inch Standard 
bow is equivalent to annr 
feet of Oinch Standard Pipe 
Note: For sudden enlargements or su 
den contractions use the smaller ame 
ter, d. on the pipe size scale 


ximatel y 


sO 
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of Straight Pipe, Feet 
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= a 
Equivalent 

















Figure 13. Resistance of Valves and Fittings to Flow In Fluids 


lines and hose con- 
that only 
breakage permitting unrestricted flow, 


bre ikage ot pipe 
nections. It is apparent 


that is to say a wide separation of the 
broken ends, 
close, a matter entirely out of control 
of the the valve 
It is also apparent that if the break is 


will cause the valve to 


designer or user of 


FIGURE 12 
Estimated Length of Liquid Propane Pipe Line Protected by Excess Flow Valves 
Mounted in Horizontal Storage Tanks 
Courtesy, Phillips Petroleum Co.) 


too far away from the valve the pipe 
line friction will retard the liquid flow 
below this unrestricted quantity with 
the result that valve 
will not function as intended. There- 
fore the table, Figure 12, 
compiled to show the pipe line pro- 
tection which can be expected when 


the excess flow 


has been 


modern, excess flow valves are installed 
in propane tanks and pipe lines. The 
table is in terms of straight pipe and 
Figure 13 can be used to make allow 
ance for valves and fittings in the line 

I XCess flow 
annually 


valves should be tested 
that they 
is sometimes neces- 


to make sure will 
close properly. It 
sary to part the pipe line downstream 
from the being tested. If this 
should be done at a 
spot chosen for safety reasons 


valve 
Is necessary it 





Assembled View of Phase Equilibria Apparatus Showing Details of Heaters 


Equilibrium Constants of 
The Heavier Hydrocarbons 
At Subatmospheric Pressure 


M. VAN WINKLE 


Department of Chemical Engineering 


Univers 


7ACUUM equilibrium vaporization 
constants are of particular interest 

to the petroleum industry because in 
the processing of heavy petroleum mix- 
tures and petroleum oils by distillation 
methods it is necessary to resort to 
vacuum fractionation to make high 
quality products. Subatmospheric dis- 
tillation is used to lower vaporization 
temperatures to thermal de- 
composition of the hydrocarbon com- 
pounds at the high temperatures en- 
countered at higher pressures. Up to 


prevent 


ity of Texas, Austin 


the present there have been very little 
experimental data reported on vapor- 
ization characteristics of the heavier 
hydrocarbons or of petroleum mixtures 
vacuum conditions. For this 
reason, and because of the obvious 
value of experimental data in this 
region, the author and co-workers are 
carrying on a program to 
evaluate experimental data on heavy 
hydrocarbons in the vacuum region. 
Some of the data resulting from 
this program have already been re- 


under 


research 
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NEW EXPERIMENTAL work 
has been done on vapor- 
liquid phase equilibria in sys- 
tems containing dodecane, 
tetradecane, hexadecene, and 
octadecene. Experimental 
data on binary mixtures con- 
taining these compounds were 
used to develop K charts for 
each component covering the 
range 10 to 1000 mm. Hg ab- 
solute, and 100° to 700° F. 
Within the region of experi- 
mental data the charts in 
some instances show devia- 
tions up to 5 percent from the 
experimental values because 
of the characteristics of the 
individual mixtures. 


ported, and more will be published in 
the near future. 


Equilibrium Constants 
Equilibrium vaporization constants 
are defined as 
K y 
x 
These equilibrium constants are a 
function of temperature, pressure, and 
composition. For compounds following 
the ideal solution laws and idea] gas 
laws, equilibrium vaporization con- 
stant, K, may be expressed as the ratio 
of the vapor pressure of the compound 
at the temperature in question to the 
total pressure. Thus 
, P 
K Ps 
where P=vapor pressure at the tem- 
perature of equilibrium and Py repre- 
sents the total pressure on the system. 
This relation results directly from the 
activity coefficient definition of 
y P; 
xP 
the activity coefficient, 
the mole fraction of the 
component in the vapor 
phase at equilibrium, 
the mole fraction of the 
component in the liquid 
phase at equilibrium, 
x the vapor pressure, and 
Py the total pressure on the 
system 


Thus, where idea] solution behavior is 
encountered, ; y/x: there 
fore, 


In cases where the compourds do 
not behave ideally either with respect 
to the solution or with respect to the 
vapor phase, y is not equal to 1 (or the 
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Figure |. Vapor-Liquid Equilibrium Constant Chart for Dodecane 


activity coeflicient deviates from | ideality, the y values may be greater  viation of the component from ideality 


Depending upon the character of sys or less than |. Where experimental or to evaluate the activity coefficient. 
tem and the type of deviation from data are available to evaluate the de the equilibrium vaporization constant, 
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" Petroleum Refiner—lI ol. 31, No. . 


> 








07; 


0.5) 
0.4 
0.3 


0.2 


x 
~“ 
> 
” 
x 
= 
z 
ad 
- 
2) 
=z 
Oo 
oO 
= 
= 
Qa 
= 
= 
2 
o 
uJ 


0.1 
0.07 
0.05; 
0.04 

Th VY TETRADECANE 
0.01 oe 
0.007 


0.005 
0.004 


0.003 
0.002 











200! 99 300 400 500 
TEMPERATURE °F 


Figure 2. Vapor-Liquid Equilibrium Constant Chart for Tetradecane 


A, may be calculated as follows: Deviations from ideality in the so- in question, but the amount, or mole 
P lution, or liquid, phase are a function fraction, of the various components 

P of mixture properties including not present. Thus, a compound can show, 

KP only the effect of another component, and does show. a range of deviations 
P or other components on the compound — depending upon the composition of the 


kK 
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Figure 3. Vapor-Liquid Equilibrium Constant Chart for Hexadecene-! 


mixture with respect to the amount of | component in question. Thus, it is viations are small; that is, the de- 
the compound present. In addition, the — evident that no one chart can represent parture from ideality of the component 
deviations at constant mole fraction the equilibrium vaporization constant in a range of mixtures is small, repre- 
can vary greatly from mixture to dif- for a compound for all mixtures and sentative average K charts may be de- 
ferent mixture containing the commor ill compositions. Actually, where de- vised. It is well to remember, however, 
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Figure 4. Vapor-Liquid Equilibrium Constant Chart for Octadecene-1 


that such charts are averages and may 
deviate appreciably from experimental 
K values derived for that compound 
in a given mixture at a particular 
composition 


-ublishing ( 


Because of the nature of petroleum 
hydrocarbon mixtures, particularly 
those in the homologous paraffin 
series, the use of generalized A charts 
T his 


has been practicable does not 


mpany Publication 


result from the fact that the 
ponents behave ideally in all mixtures, 
but because of the fact that the devia- 
tion of the compound from _ ideal 
behavior is of such an order of magni- 


com- 
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Schematic Diagram of Colburn Equilibrium Still 


tude that calculations in design in 


volving these generalized values ar 


recurate within the limits of so-« illed 

engineering accuracy 

Effects of Temperature and 
Pressure on kK 


onsideri the vapor liquid 
nt. A, for any com 

mixture. it is evident that 
should ipproach LO at the 
ditions of the mixture At 
temperature and pressure 
ire the two phases 
nd liquid. do not 


nsidered tl they do 


Vapor 
exist or ut it is 
exrst thes 
ive the same properties and ire there 


vre unidentifiable as separate phases 


omm pressure increases at 
siderably below the criti 
mixture the A 


decrease 


Tess 
il press rf i 


" he components 


Also temperature is increased, the 
vonents in a mixture 
il region Of the 
cannot 
irdless ot 
previous | ) vs. tem 
perature relation 
ship the 
ponents 
iy alive 0 
Because 
temperat re is a 
teristics of the mi 
characteristics of ndividua 
ponents contained in the mixture 
difficult to separate the effect of 
pressure, and mixture char 


tem- 
perature 
acteristics on the equilibrium constant 
Attempts have been made 
late the 


to corre 


so-called “convergence pres 
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sure which is a mixture 
with A values of the hydrocarbons and 
associated materials. 

Under vacuum conditions the A 
values should be less affected by de- 
Vapor 
pressures. This 
however, that the 
the deviation from 
should be changed 


property, 


viations from ideality in the 
state than at 


imply, 


higher 
does not 
solution effect. or 
ideality in solution 
ippreciably 

In the case of the paraffin hv dro- 
carbons. the critical pressures decrease 
rs the the com- 
critical tem 


weight of 
and the 
perature increases, For the compounds 
whose A 


the range of temperatures and pres- 


molecular 
pound increases 
values are presented here, 


sures are well below the critical pres- 


ures and temperatures of the pure 


compounds 


Subatmospheriec K Values 


The A charts presented in Figures |. 


» dodecane, tetra- 


>» and 4+ are for 
hexadecene. and octadecene 


derived from experimental 


decane 

ind were 
data within the ranges indicated and 
extrapolated to the ranges covered by 
the charts. The data were taken from 
the results of three different investiga 
hexa 
dodecane 

Jordan. do 


tions: Rasmussen.” tetradecane 


Keistler.* 


and 


decene system: 
hexadecene system; 
decane——octadecene system 
vestigators obtained data at pressures 
of 10, 20, 50. 100, 200. 400. and 760 
mm. Hg. (These data are either already 
published or soon will be published.) 
In all cases it was found by these in- 
vestigators that the activity coefficients 


for the compounds at various concen- 


trations in the binary mixtures do not 
vary greatly from 1.0. Activity co- 
efficient-composition relations for a 
given compound were not the same in 
different binary mixtures. 

The charts presented here were de- 
rived as follows. Experimental A 
values were calculated and plotted on 
the charts, with parameters of constant 
pressure of 10, 20, 50, 100, 200, 400, 
and 760 mm. Hg pressures. As a guide, 
ideal A values were calculated for the 
range of temperatures to be 
covered by the chart at pressures cor- 


whole 


responding to the experimental pres- 
sures by using the vapor pressure of 
the compounds over the temperature 
range. Next, the temperature scale was 
extrapolated by plotting the log of A 
in experimenal range versus the re 
ciprocal of the absolute temperature 
at lines of The A 
values corresponding to intermediate 
pressures the experimental 
pressures were evaluated by plotting A 
versus log P and interpolating to the 
intermediate pressures, As a final check 


constant pressure. 


between 


for consistency, the molecular weight 
of the compound versus A was plotted 
at constant temperature and constant 
pressure. This is not necessarily valid 
in this case because of the difference in 
type of compounds, since two are ole- 


fins and two are normal paraffins. 


However. In most instances a smooth 


curve could be drawn. 


nelusions 


The A charts presented herein rep 


resent average A values for the com 
pounds in the mixtures dodecane 
octadecene 


octadecene, hexadecene 


and tetradecene---hexadecene, There is 
some variation in the actual A values 
of the compounds in the different mix- 
although 


Bec ause of the 


tures, these variations are 


not large. ipparent 
iis molecular 
(170-252). it is tenta 
tively that A values for 
these compounds can be used for heavy 


small variations in 


‘ 
t 
» 


weight range 


com luded 


hydrocarbon mixtures, bearing in mind 
that the A values are approximately 
and not exactly correct. It is 
probable that these A’ charts could 
not .be used for these compounds in 


correct 


mixtures with very low molecular 
weight paraffin or olefin hydracarbons 
widely different 


and 


or hydrocarbons of 
structures, such as the aromatic 


naphthenic types. 
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Figure 1. Schematic Details of Typical Equipment, Pump and Piping, High-Temperature Insulation 


Thermal Insulation for 
Industrial Requirements 


Part li—Design Considerations for High Temperature Range Insulation 


RAY THOMAS 


nd Carbon ( 


South Charle 


HERE are no short cuts for a 
properly designed insulation 
job. More work is ruined by 


ik 
the substitution of inferior specifica- 


tions, improper materials and accep- 
tance of a price by unqualified and 


misinformed persons than is accounted 
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ner 


ton 
ton, VV 


for by workmen in the field. As long as 
the feeling prevails that anything 
which can be applied to a heated sur- 
face is insulation, money will continue 
to be ill spent and premature failures 
will continue to occur. 

In the insulation field we are too 
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THERE EXISTS no perfect in- 
sulation material that will sat- 
isfy all requirements of the 
design engineer: so the count- 
less types and forms must 
each be evaulated in order to 
solve problems that arise in 
the processing industry. Such 
an evaluation should include 
a consideration of the ther- 
mal, physical, chemical, and 
moisture conditions, as well as 
safety, economics, availabil- 
ity. and time. 

Part I, appearing in the Jan- 
uary issue, presented an in- 
troduction to thermal insula- 
tion, including a discussion of 
insulation types, requirements, 
and specifications. Part II now 
proceeds with specific details 
on insulating materials for the 
high temperature range.Some 
of the application require- 
ments of thermal insulation, 
their characteristics, and 
methods will be shown. Test- 
ing of materials and the more 
important functions of design 
also are included. 


often misled by mistaking opinion for 
fact. Facts can be supplied either by 
suitable test. or by satisfactory field 
service. The first costs money to pro- 
vide suitable equipment and operation, 
while the second may cost many times 
the first due to lost time and inability 
to correct error even when failure has 
been The latter course 
may well be charged with the use of 
antiquated methods so prevalent as 


discovered. 


well as the refusal to accept new or 
improved products. Fact by test should 
be a prerequisite to every large or 
moderate-sized installation. Since the 
thermal insulation or accessory manu- 
facturer cannot afford the expense of 
providing all the answers it becomes 
obligatory on the part of the user to 
supply such data as is pertinent to 
his particular needs. Materials or 
methods cannot be impartially adopted 
with freedom from fear of the out- 
come unless supported by physical and 
thermal test data. There are no con- 
suming companies known to the au- 
thor who have adequately equipped 
thermal insulating testing laboratories 
although a few are making a deter 
mined and commendable effort in the 
proper direction. 


Requirements of Application 
Fundamentally. the main 
of thermal insulation is to control the 


flow of heat. In the case of high tem- 


purpose 


perature the purpose of the insulation 
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the 

operation 
the 
freezing 


ditions may have to be considered 
for the 
and 
the 


proper insulation 


of the lime proper 
ot 


in 


process 
insulation to prevent 
it 
be necessary 
heat 


either 


when not 
it 


amount ol 


the process line is 
ise. In 
to restrict 
the 
of process safety or personnel safety 
This. of must be calculated 
from the allowable heat 


foot of «€ xposed surface through 


addition, 
the 


may 
loss to 
surrounding area because 
cours 
loss per 
quare 
the ir 


ture 


The operating tempera 
for 


sulation 

- , 
is always a factor considera 
tion a material must be able to 


withstand the maximum ope rating tem- 


since 


perature to which it is subjected 


The physical properties of a ma- 
terial should satisfy the requirements 
of the high tem 
perature applications are designed 
with jackets packed insulating 
material. In other applications the in 
support itself the 
finish. In instances the 
insulation is so located that it is sub- 


application. Some 


with 


sulation must and 


outer some 


ject to mechanical abuse, such as be- 
ing walked upon, or supporting heavy 
leaning objects and in this case high 
compressive strength is desirable. 
Other applications require that the in- 
sulation bridge a gap. such as where 
installed over ribs or stiffeners, or over 
steam tracing. In applications such as 
these, high flexural and high tensile 
strength is of paramount importance. 

In some cases it may be necessary to 
strengthen the insulation by support- 
ing it with expanded or solid sheet 
metal. hardware cloth or other means. 
There are applications where the in- 
sulation material may be subjected to 
serious vibration or sudden shock. 
Problems of erection are also to be 
considered. The material selected must 
have the properties suited to the par- 
ticular problem involved. Since ex- 
pansion and contraction of the vessel 
or pipe must be properly provided for 
if consequences are to be 
avoided, must be 
build expansion joints in the insula- 
tion. A of very rigid 
insulation applied on a vessel at at- 


serious 
provision made to 


single laver 
mospheric temperature (see Figure 4) 
can develop serious cracks when the 
vessel expands at high temperature, 
particularly if much shrinkage of the 
insulation occurs. Multiple layer will 
reduce this hazard at least 50 percent. 


Moisture a Factor 

Moisture in the form of vapor or 
water must always be considered. Some 
insulations resist the action of water 
better than others. If. for example. a 
number of lines are to be installed out 
of doors and time is a factor. a water 
resistant material should have pref- 
erence should it become necessary to 
install the insulation in damp weather. 
If an insulation on elevated tempera- 
ture becomes wet during application it 
is frequently necessary to wait until 
the line or vessel goes into operation 
in order for the heat to dry the insula- 
tion before the weather-proofing can 
be applied. This can be serious since 
there is never.sufficient heat to expel 
all the moisture from the outer sur- 
face and it at once becomes a hazard 
for the weatherproofing material. An- 
other moisture problem arises in the 
of insulation installed on 
lines or vessels which may be without 
heat for considerable periods of time 
A highly will 
collect moisture which may cause dam- 
age to the vessel or pipe through cor- 


case being 


absorptive insulation 


rosion 


instances may 


In some appearance 
be a deciding factor. Some insulations, 
due to their he fabri- 
to a smooth even surface and 


although other 


nature, cannot 


cated 
exact dimensions, 
properties may be outstanding. 

The chemical properties of thermal 
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insulation materials are too little 
known but should be explored because 
reaction through contact with certain 
chemicals may be the cause of fires 
whose origin is unsuspected. 

Electrical properties at high tem- 
peratures are generally not too im- 
portant because the moisture. is usually 
driven outward so that galvanic action 
does not occur. However, in special 
cases piping or equipment is electric- 
ally heated and in such applications 
the electrical insulation properties are 
as important as the thermal insulating 
properties. 


Characteristics of Insulation 
And Accessories 

The thermal insulation chosen for 
any particular job of insulating 
should be the one which most nearly 
fulfills the requirements of the ap- 
plication. 

The characteristics of the materials 
are in some difficult to de- 
termine. No manufacturer of thermal 
insulation materials has complete in- 
formation regarding all of the char- 
materials. In 


cases 


acteristics of his some 
instances the consumer must run tests 
to determine values in question. In 
other instances when no values can be 
obtained, since tests are not satisfac- 
tory or not developed, the engineer 
must use his own judgment based on 
past experience to evaluate the proper- 
ties in question. 

check 


Properties to be used to 
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Figure 3. Insulation Supports for Vertical Vessel 


against the requirements of the ap- 
plication to determine those desired 
of the thermal insulation are as follow: 


Dimensional Properties 
A) Shape and sizes 
1) Straightness 
2) Smoothness 
B) Shrinkage (excessively large voids) 
() Coverage 
D) Density 
Thermal Properties 
A) Conductivity 
1) Effect t temperature 
2) Effect of moisture 
3) Effect of joints 
4) Effect of tic 
Specific Heat 
1) Effect of temperature 
2) Effect of moisture 
Thermal Diffusivity 
Thermal Emissivity 
Thermal Absorptivity 
lemperature 
Min 
G) Expansion and Contraction 
H) Resistance to Flame 
Physical Properties 
A) ¢ ompression 
B) Compressibility of 
Materials 
) Tensile Strengtl 
)) Flexural Strengt! 
) Impact Strength 
) Compresston—Shea 
1) Hardness—Surtace 
1) Abrasion Resistance 
) Indentation Strengt! 
) Tearing Strength of 
Sheets 
K) Loss of Strength due to fatigue 
L.) Folding Endurance of Sheets and 
Films 
M) Resistance to 
N) Temperature 
Moisture Properties 
A) Water Migration 


wires, etc 


Range—Max. and 


Strengtl 


Blanket or Fill 


Strength 


( 
I 
I 
I 
( 
I 
I 
J 


Blanket 


and 


thermal shock 
Effect on Strength 
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HORIZONTAL LEG OF 
PUNC 


DON 9 
CENTERS OR © BLANK 
NUTS WELDED ON 9 
CENTERS. CONTINUOUS 
ROD MAY BE USED 
T 


DETAIL (C) 


3) Vapor 
, Vapor 
Cracks, 
D) Effect of 


Migration 
Migration 
Tape, etc 
Temperature, Humidity 
and Air Motion on B & ( 
I Relation of Thickness Resistance 
to Vapor Migration 
F) Relation of Vapor Barriers t 
Thermal Insulation in their 
ability to be used together 
Chemical Properties 
A) Chemical Analysis 
B) Corrosive Properties 
pH 
C) Corrosive Properties in combina 
tion with other materials 
1) With Moisture present 
2) With Process Chemicals present 
Smoke unt—Alone or with 
chemicals present 
) Flash Point—Alone ot 
chemicals present 
F) Auto—Ignition Point 
with chemicals present 
Electrical Properties 
\) Resistance to 
Dry, Wet 
B) Galvanic Action 
Workability Properties 
A) Cutting Characteristics of Solids 
B) Fitting Characteristics of Solids 
C) Forming Characteristics of Solids 
1)) Adhesive Characteristics of 
Cements and Mastics 
E) Pouring Characteristics 
Cements and Mastics 
Troweling Characteristics of 
Cements and Mastics 
Brushing Characteristics of 
Mastics 
Handleability of 
Personnel Reaction—Effect on skin 
Toxic Hazard of Application 
(Solvents in mastic, etc.) 


through Joints, 


Alkalinity, 


with 


Alone or 


Electrical 


Flow, 


Material 


Protection of Insulation 
The selection of the accessories is as 
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Figure 4 


important as the selection of tl 
ilation itself 
The see 


il ition to the 


irement of the thermal 


pipe or equipme nt 


the first accessory problem to le 


olved. The insulation mav be secured 


by the ise of 


adhesives wire 


othe r 


clips 
strap or any 
The fastenin 
support the ins 


too much heat transfer 


type of fastening 
sufficient to 


nul causing 


must he 
tlation withe 
ind with cor 
sideration ven to 


Ties 


causing 


expansion or con 
which may rust or cor 
rode them to break should 
not be used, as a complete breakdown 
of the nsulation W ire 


netting insulation 


traction 


will result 
block 


consideration 


ised over 
must be given the 
The protect 
most instances 
purpose. Where 
strengthens the 
a surface suitable for 
doors a jacket must provide 


same 
of insulation in 
than one 
jacket 
ind provides 
Out 


a surtace 


ion cover 
serves more 
used indoors the 
surtace 


painting 


strengthening. a watershed and surface 
suitable for painting. The jacket must 
provide other protection where it is 


required, Locations subject to mechani 


120 


abuse must be 
a sheet metal jacket or similar 
pac ket 
must provide protection from possible 
spillage of process fluids which may 
Special con- 


protection. In other cases the 


insulation. 
given in plac es 


damage the 
sideration must be 
shere steam traps blow or drip on 


the insulation 


Tests of Insulations 
many of 
“ hic h 


\s previously mentioned 
insulation 


available 


the properties of 
should be known are not 
This makes it 
that the customer run special tests to 
determine 
for ordinary 
test methods have 


condition imperative 
properties as well as test 
control. Many 
published by 
the American Society for Testing ue 
Bureau of Standards of U. | 
U.S. he 
organizations specifically 
insulating ma- 


quality 
a 


terials. 
Department of Commerce, 
and other 
interested in thermal 


le rials 


Design 


The choice of insulation and the 


protec ted by the 


thermal calculations must go hand in 
hand. The material must be chosen for 
its thermal, physical and chemical 
properties. However. if the conductiv- 
ity of the material is such that the 
desired resistance to heat flow cannot 
be obtained with a thick- 
ness of insulation it may be necessary 


reasonable 


to choose a material of less desirable 
physical or chemical 
obtain the required thermal resistance. 

When definitely determined which 
material most nearly fulfills all the 
thermal, physical and chemical re- 
quirements, the next problem becomes 
that of application. insula- 
tion applications are shown in Figure 
lasa typical equipment, pump and 
piping layout, insulated for high tem- 
perature, and both single and multiple 
laver insulation is shown. 


properties to 


Reference 


Multiple Layers? 

One of the first 
the application of high temperature 
insulation is whether or not multiple 
layer application is advisable. Gen- 
erally speaking, wherever 3-inch thick 
or more of insulation is justified the 
temperature is sufficiently high to war- 
rant the use of multiple layer insula 
tion to offset the effects of 


considerations of 


vessel or 


pipe expansion which cause cracks to 


open in the insulation. It should be 
noted that single laver construction 
(“A” Figure 4), pipe insulation is sub- 
ject to cracks at the ends of each sec- 
tion due to the expansion of the pipe. 
These cracks may extend from the at- 
mosphere to the and such 
cracks can cause heat 
In addition to the heat loss 
these cracks may damage the canvas or 
weatherproofing due to the excessive 
temperatures at these points. Most of 
these difficulties can be eliminated by 
the use of multiple laver insulation in- 
stalled with the horizontal and _ cir- 
cumferential joints staggered, as shown 
in “B” Figure 4. 

Steam traced lines present problems 
in many ways—first. as 
Figure 2 “B” when insulation of both 
lines is with a single section 
of larger pipe insulation. This instal- 
lation requires the insulation to be of 
high tensile and flexural strength as 
it is only supported at the top and 
bottom. The use of section in- 
stallation does extend the heated air 
around both sides of the 
allowing a more uniform 
Of course. in some instances 
desirable that the heated 
air space be kept to a minimum. This 
can be done by the installation method 
shown on Figure 2, “C”. The expense 
of this latter method of installation 
will be greater as it requires the use 
of two different sections of insulation 
fitted with block between. 


pipe itself, 
excessive loss 


excessive 


shown on 


done 


single 


space up 
process line, 
heating. 
it may be 
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The minimum temperature required 
to prevent the freezing or solidifica- 
tion of the liquids in thé process line 
determines both the required thermal 
resistance of the insulation and the 
required temperature of the heating 
line. Insulation of a specified resist- 
ance must occasionally be applied to 
divorce the lines in these services. Not 
all heated process lines are steam 
traced. It may in some instance, for 
process lines containing low boiling 
liquids, require that the heating line 
be lower than 212° F. In these cases 
controlled temperature hot water is 
frequently used as the heating medium. 
The insulation of steam traced lines 
is often designed to fulfill two different 
functions. One of these is the function 
of insulating the process line for the 
temperatures of the process lines in 
operation and the other is the insulat- 
ing of the line to prevent freezing of 
the materials in the line when it is not 
in operation. It might be well to point 
out that if the temperature of the ma- 
terial in the process line is to be kept 
constant then the heat from the tracer 
must balance the heat loss from the 
insulation. 


Problem of Securement 

Although the insulation problem of 
pipe and equipment is similar, the 
problem of securement of the insula 
tion to the equipment may be more 
difficult. For example. a proper 
method of supporting insulation to 
the vessel body and bottom head of 
Vessel 1 shown on Figure 1 is shown 
in detail in Figure 3. The insulation is 
held to the (on this or 
any other round equipment) by band- 
ing to the surface with strap. A sup 
bottom of such equip- 


vessel body 


port around the 
ment should be provided to prevent 
the insulation from slipping. If the 
vessel 12 to '5 feet high, ad- 
ditional supports every 12 or 15 feet 
should be provided to prevent ex- 
compression of the 


is over 


cessive lower in- 
sulation material. 

Bottom fastenings 
are also shown on Figure 3. Any type 
of fastening which is firm and strong 
is acceptable as long as its centers are 
sufficiently together for lacing 
or banding the insulation securely 
to the underside of the head. Special 
taken that the welding 
of supports, to clad ma- 
terials or to vessels of thin materials. 
shall not through or 


excessive 


head insulation 


close 


care should be 
vessels of 
cause burning 
pickup of undesirable ele- 
may be secured to 


ments. Insulation 
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Figure 5. Application of Insulation to Hot Service Expansion Joints 


the underside and sides of flat equip- 
ment and supported iri the same man- 
shown for the bottom head. 
blank nuts, or other 
should be on 


ner as 
In this case the 
approved securement, 
12-inch staggered centers on the under- 
side and on 18-inch staggered centers 
on the sides 

The strap or wire 
lace the 
should be 
chemicals, or 


used to band or 
supports 
from 
which 


insulation to the 
resistant to corrosion 
fumes, moisture 
may be 

Insulation of the pump 
Figure | must be a study 
depending on its shape and the par- 
ticular conditions involved. Many 
pumps have irregular shapes and 
points which cannot be covered with 
insulation so that must be in- 
sulated as an individual case and no 
general recommendations can be made. 

Not shown on the schematic draw- 
ing, but a common problem, is the 
insulation of pipe expansion joints. A 
method of installation, which has 
proved satisfactory is shown on Figure 


present 
show non 
unto inself 


each 


x KK 
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5. It should be noted that the mineral 
wool cement at each end should be 
installed so it remains soft and pliable 
to permit movement without cracking. 

Outdoors. or wherever it is 
sary to —— the insulation, care 
must always be taken to be sure the 
insulation or insulating cement is rea- 
sonably dry before the waterproofing 
is applied and sealed. If moisture is 
sealed in the insulation, when the 
temperature is raised in the equipment 
it is likely to cause enough 
under the weather- 
proofing to cause blistering. Special 
care must be taken to cut back any 
weatherproofing or flammable material 
from any hot projections to avoid the 
possibility of scorching, or other dam- 


neces- 


or piping, 


Vapor pressure 


age. 

The succeeding part will be devoted 
to points to include in a specification 
for hot insulation, its application, in- 
spection and maintenance. 


End of Part I. Part II will appear 


inan early issue. 
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a modern refinery con- 
at country, promised the 
project full support. The two parent 
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THE VARIABLES involved in 
any packed bed transfer have 
been developed in previous 
works but in some cases the 
data are conflicting and in 
other only a small range of 
particle or chamber sizes have 
been investigated. The work 
reported here was undertaken 
to extend and clarify the exist- 
ing knowledge of fixed beds 
of packed solids. 

Part L appearing in Petro- 
leum Refiner, December, 1951. 
treated pressure drop and 
packed bed characteristics. 
Part Il. concluding the series, 
now presents new results on 
the heat transfer characteris- 
tics of several fixed packed 
beds. Data have been ob- 
tained to facilitate engineer- 
ing calculations and to de- 
velop a beiter understanding 
of the fundamentals involved. 
Packings with widely differ- 
ent physical and thermal 
properties have been studied 
in several vertical cylinders in 
order to make the correlations 
as general as possible. A non- 
reacting system has also been 
used to keep the heat transfer 
independent of any reaction. 
The equations proposed are 
thus quite general when the 
flow is turbulent. 

Mr. Campbell's present ad- 
dress is Black, Sivalls & Bry- 
son, Inc., Oklahoma City. 
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Figure 1. Heat Transfer in the 2-Inch 
f Chamber While Cooling the Gas. 
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—— —— 6" TUBE 
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Figure 2. Heat Transfer in the 4-Inch 
f ons 6-Inch Chambers While Cooling 
the Gas. 


Heat Transfer and Pressure Drop 
In Fixed Beds of Spherical 
And Cylindrical Solids 


Part Il. 
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Heat Transfer and Temperature Gradients 


HUNTINGTON 


School of Chemical Engineering, University of Oklahoma, Norman 


ME heat transfer characteris- 
| tics of several fixed packed 
beds have been determined as 


a part of an overall investigation of 
such systems. Data have been obtained 
to facilitate engineering calculations 
and to develop a better understanding 
of the fundamentals involved, Pack- 
ings with widely different physical and 
thermal properties have been studied 
in several vertical cylinders in order 
to make the correlations as general as 
possible. A non-reacting system has 
also been used to keep the heat trans- 
fer independent of any reaction. The 
equations proposed are thus quite gen- 
eral when the flow is turbulent. 
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Theory of Heat Transfer in 
Packed Beds 

The analysis of the heat transfer 
processes in packed beds has followed 
somewhat the same pattern as the 
study of pressure drops. In early in- 
vestigations the mechanisms were not 
fully understood and it is quite under- 
standable that many simplifying as- 
sumptions were made which later 
proved to be faulty. Fortunately, how- 
ever, the basic premises of heat trans- 
fer were developed quite early and 
served as a springboard for packed 
bed applications. 

As the technology has developed the 
line of attack has been by means of 
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dimensional analysis. or by writing 
differential heat balances and solving 
them by accepted mathematical meth 
The use of the latter method has 
been complicated by the number of 


potential variables and the fact that 


certain assumptions are always neces 


sary to arrive at a workable sclution 
Vechanisms of Transfer. Regardless 
of the approac h used it must relate the 
the 


of heat transfer. In 


variables which are present in 
actual mechanisms 
this regard it may be assumed that the 
flow of heat within a mass of granular 
material by six distine 


may occur 


processes 


These six cover all of the poss bilities 
regardless of the 


system 
The conduction effects occur 


" 


For the 


ductivities ire 


first two cases the thermal con 
Il while 


point contact, or a rea 


isula ‘ low 
the we ‘ ly 
sonabl simile, is ever attained and 
through heat might 
small. The radiation ef 


»bviously depend on the 


the area which 
flow is puite 
fects quite 
temperature 


and the 


radient_ the parti le size 
but in the avera 
small. In fact 


emiss 


ivity 
ise the net effect 
ire most con 

to one term 

is the effective 
ther hand. ac 
are of the he it 
p turbulent re 
As t ‘ masses through the 
violent eddy currents are set up 
ced ¢ tion of large 
magnitude. In addition artificially 
nduced as the fluid 
h the voids. which re 
film thickness 
the coefficient The 
flow 
to two mechanisms 
First 
flow is 


bed 
which ve to onver 
high velocities are 
is forced throu 
duces the ind increases 
primary 
then can be 


means of 


transverse traceable 


thou h the 


there is 


even mat i< 


ixial some degree of 


cross flow between the mair channels 
the degree of this flow depe nding pri 
marily on the shape and the size of the 
packing. Secondly, the fluid picks up 
the hot the 


and by means of conductior 


heat on side of channel 


and cor 
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NOTATION 











of a particle 

of heat transter 

lume 
onstant pres 


diameter 


vection transfers it to the colder side 
This heat is then transferred through 
the particle and the relatively stagnant 
fluid to the next channel, which would 
only be one particle diameter away 


in a uniformly packed bed. This latter 
mechanism has been found to be of 
negligible importance in the study of 
high conductivity particles in this 
work. 

Vethods of Correlation. As previ- 
ously stated, there are two basic ap- 
proaches to the solution of packed bed 
heat transfer problems, The one is 
based on dimensional analysis which 
effective in describing 
processes such as this in terms of over- 
all variables. The use of differential 
heat balances is much more effective 


can be very 


in the sense of describing what goes 
on, but in the past has given no more 
accurate results since certain simplify- 
ing assumptions were necessary to ob- 
tain a readily workable solution. In 
most cases the differential equation can 
only be solved by expansion into a 
series, which with the number of vari- 
ables present gives a long expression. 
For 


discussed separately. 


clarity the two approaches are 


Dimensional Analysis for Heat 
Transfer in Packed Beds 

An equation may be developed for 

the heat this 

equation three dimensionless numbers 

mav be obtained. the Peclet. The Nus- 

selt and the Stanton. Since flow char- 


conservation of From 


acteristics and fluid properties are also 
potential variables, other such dimen- 
must he considered 


sionless groups 


The more important are as follows: 


virtue of the similarity in units 


there are also many relationships be 


tween the groups. Among these are: 


Pe Re X Pr 
Nu St & Re 
Nu St < Pe 


{ further examination of these 


groups shows that they have a signifi- 


cance within themselves which ac- 


counts for the variety of uses to which 
they are applied. 
For transfer Vu can 


steady state 
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Figure 3. Heat Transfer in the 2-Inch Chamber While Heating the Gas 


often be a deciding parameter. If the 
concept of film resistance is adhered 


to, the group may be looked upon as 
the ratio of an arbitrary characteristic 
length L to the film thickness. 

The Stanton 
group becomes immediately evident if 
both numerator and denominator are 
multiplied by Az. It then becomes the 
ratio of the heat actually transferred 
per unit area and per unit time to the 
amount that could be transferred if the 
temperature differential ultimately be- 


significance of the 


came zero. 

Either one of these groups will nor- 
mally occur in a heat transfer equa- 
tion, but best results 
depends somewhat on the situation. 
Since the Stanton contains a 
flow term, it would seem to give better 


the one giving 
group 


results where the flow was a variable. 
One of the first and most widely known 
uses of dimensional analysis was by 
Dittus and who determined 
the constants of the equation 

Nu a Re® Pr 1) 


This equation can be shown in alter- 


Boelter*’ 


nate form as 


> b 
st a Re Pr (2) 


by using the relationships between the 
groups. 

The same type of analysis may be 
applied to packed beds except that the 
definition of the individual terms is 
not quite so simple. For an empty pipe 
the obvious linear dimension is the 
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inside diameter, whereas both the par- 
ticle diameter and chamber diameter 
are linear factors when packing is 
present. An analogous situation devel- 
ops with the area terms and other 
properties of the system. As a conse 
quence, the approach of many investi- 
gators has followed the framework 
set up by Equation 1 and 2, but they 
differ in their handling and definition 
of the different individual terms such 
as thermal conductivity, film coeffi- 
cient, mass flow rates, etc 

The Use of the Stanton Group. One 
of the first and best known works in 
the field was done by Colburn’ who 
defined a j,, factor as a function of the 
Stanton and Prandt! numbers. For 
packed beds j,, was defined by 


(ol) 


This value of j, was plotted versus a 
modified Reynolds number to give a 
good correlation on the data studied 
He proposed the superiority of this 
correlation over that using Vu on the 
basis that with the latter a function 
was plotted against itself. In later 
work® wet air was passed through beds 
of spherical and cylindrical solids. 
which resulted in the relationships 


For laminar flow Re < 40 


s 181 ( PS) 04 
u 


“or turbulent flow Re > 350 
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Figure 4. Heat Transfer 


in the 4-Inch Chamber While Heating the Gas. 


1.064 (°°) : (5) 


A single curve was obtained for both 
flow regions with a sharp break in the 
transition region between laminar and 
turbulent flow. 

{ j transfer factor for diffusion has 
also been developed (ja) and has been 
correlated with respect to the function 
6G/au by many Gam- 
has extended this work to heat 
transfer by using the modified Reyn 
olds number 6G ‘an, The term 6G/ay 
is actually a modified Reynolds num- 
ber obtained by transforming the par- 


investigators. 


son 


ticle diameter for a sphere to specific 
surface by means of the expression: 


1 , 
D, 6 ( : ) (6) 
a 


The void volume of the system was the 
parameter and separate curves were 
obtained for each shape of particle. 
In order to get all curves to coincide 
he also introduced an arbitrary shape 
factor into the denominator of the 
modified Reynolds number. 

A slightly modified Re 


has also been proposed’® which takes 
the form 


different 


Gy Ap “ 


Coberly and Marshall* use this form 
of the group in a correlation on a 
limited system. 
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The Use of the Nusselt Group The 
Nusselt Group has also been a logical 
data 


since it has been so successfully used 


choice for use in correlating 
for empty conduits For packed beds 


however, it is necessary to modify 
this treatment to account for the pack 
ing properties The Bureau of Mines 
= * has used this approach for 
both the heating and the cooling of 
gases, and have obtained correlations 
for tubes up to two in hes in diameter 


The original work 


thermal conductivity spheres with the 


was done on low 


gas being heated as it passed through 
the bed 
These 


some of the effects of particle conduc 


investigators also determined 
surface roughness on the 
transfer rate, The latter showed very 
little effect: in fact 
8-10 


tivity and 


it was within the 


percent deviation found in all 
data. An examination of the data 
showed that A attained a maximum at 
a value of 0.15 for D,/D 

than 


gave slightly different results so a cor 


Shapes other spherical also 


rection factor was introduced. It was 
defined as the ratio of the observed to 
the calculated heat transfer coefficient, 
ind was used to correct for both pat 
There 
was some tendency for the higher con 
ductivity packings to show a slightly 
However, the 


ticle shape and conductivity 


larger transfer rate 


higher values were also within the 


limit of experimental error. Even 
though no chambers larger than two 


} 


inches were run. the values of A were 


extrapolated to six inch diameters 
Such a procedure is open to question 
particularly with a packing that has a 
rather large D, D 


inch tube 


ratio in the two 


In order to dete rmine the heat trans 
fer effects with very large particle 
tube ratios Leva 
work " lar ‘ 


tion here 


performed some 
packings The 


so exact since a plot 


correla 
was not 
ot : did not give the es 
sentially parallel lines experienced 
with the 

Other Emp rical Correlations. Other 
works of note 
done by European investigators, par 
ticularly Verschoor and Schuit2° They 
studied the heat transfer from the wall 
ot a pac ked tube to the fluid flowing 
through it. In doing this they 
use of an effective paeked bed thermal 
) defined as “the ther 
hypothetical 
fluid flowing through an « mpty tube at 


smaller packings 


empirical have been 


mad 


conductivity (h 
mal conductivity of a 
the same over-all linear velocity as 
the real fluid, and showing equal inlet 


I he modi 


fied Reynolds number of Carman was 


and outlet temperatures.” 
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used and they found equations which 
were general in the sense that they 
were not limited to the turbulent flow 
region. As the fluid velocity decreases 
the heat transfer coefficient approaches 
2 constant value which is a measure 
of the free convection transfer. The 
conductivity may be found from Wil- 
helm** or in a porosity range of 0.35 
to 0.45 by the approximation 


h 172 K 
k kL (/) 


These relationships are particularly 
interesting because they furnish a po- 
tential means of predicting cross-sec- 
tional temperature gradients. 


Analytical Methods 


An analytical solution of packed 
bed heat transfer offers the advantage 
of giving a more detailed view of the 
actual mechanisms involved. It finds 
particular application with catalytic 
reactors for the heat of reaction can 
be easily included in the differential 
heat balance, the starting point in any 
analytical solution, Since this work is 
concerned with the bed as a heat ex- 
changer. no discussion of the reaction 
included. However, the dif- 
balances may be corrected 
very easily for catalytic beds by the 
simple addition of a heat of reaction 
term, Wilhelm and Singer have 
written such an equation in terms of 
an axial distance and the 


heats is 
ferential 


a radius 
angular position. 

Damkohler. in a series of articles* 
developed analytical approaches such 
as that above by deriving the vector 
equations for the conservation of mass 
With Delker. 


work on 


momentum and energy 
he also did fundamental 
axial temperature gradients in catalytic 
converters 

Although they are specific for given 
reactions, a number of works with re- 
gard to catalytic converters have been 
published. For the most part they 
place primary emphasis upon the pre 
diction of temperatures. using effective 
thermal conductivities in conjunction 
with analytical solutions 

The word effective is used, for in- 
cluded are the radiation effects. Dam- 
kohler calculated this effect by modi- 
fying the Stefan-Boltzman equation. 
No data are given in support of his 
equation but it gives results which 
appear to be reasonable. 

A very ingenious electrical network 
has been used by Wilhelm et al.** to 
characteristics in 

Since these are 


determine transfer 


catalytic converters 
both rate processes, they used a series 
of variable resistances in series and 
parallel to represent the packed bed 
flow patterns. The work reported is of 


a preliminary nature but some thermal 
conductivity data attributed to Schu- 
mann and Voss'* are improved upon. 
In their correlation these men 
lected any conductivity which arose 
as a result of the solids point contact. 
Wilhelm examined a large quantity of 
data and found that the Schumann 
values should be corrected. By the 
method of residuals and least squares 
he obtained a residual to be added to 
the conductivities of Schumann and 
Voss, shown by W ilhelm 

The prediction of radial tempera- 
ture gradients has been developed by 


neg- 


Grossman* who writes the fundamental 
energy balances and then solves them 
by successive graphical integrations 
over reasonably small increments. A 
heat of reaction is included but the 
method has general interest in that it 
eliminates the series solution. The 
same general approach has been used 
by Hall and Smith® in determining 
temperature gradients, but their cor- 
relation is for a specific system and 
has little general application. For 
their system an effective & of 0.20 
Btu-foot per hour square foot-°F. was 
obtained. Hurt"? and Wilhelm et al 
have made further investigations along 
these lines which are of particular 
specific interest in catalytic reactors 
using fixed bed catalysts. 

Other works have been done by 
Arthur and Linnett' and Huntington 
et al.’ in an attempt to predict tem- 
perature gradients. 

Schumann" has also solved some 
balances for flow through a 
prism which are similar to packed 
beds, and are very similar to some 
discussed above. 

The work of Waddams 
has investigated packing 
carefully 


porous 


is interest- 
ing for he 
thermal conductivity very 
and reported it for various metallic 
spheres and calcite granules. The 
values, however, are just listed and no 
correlation is attempted. 

Saunders and Ford'*® have made a 
very thorough investigation of pack- 
ings with regard to their application 
in the steel industry. This work is pri- 
marily concerned with the unsteady 
aspects of heat transfer and the point 
temperatures to be expected as the bed 
heats up. Pressure drop and heat trans- 
also 


fer coefficient correlations are 


presented. 


Experimental Work 


A number of packing schemes were 
tried which gave widely varying pack- 
ing characteristics until it was decided 
to use a procedure comparable with 
that normally encountered in indus- 
trial units. The material was poured 


very slowly into the chamber, accom- 
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Figure 5 


panied by periodic light taps of a 
hammer on the sides in order to help 
align the packing. The resultant ar- 
rangement, which might be called of 
medium density with regard to poros- 
ity, settled very little during the course 
of a run indicating that it was reason- 
ably stable. The packing character- 
istics shown in Part I were obtained in 
this manner and are the result of 
three check measurements. Data such 
as specific heat and thermal conduc- 
tivity were obtained from the manu- 
facturer, The dimensions of the par- 
ticles ‘were determined on not less than 
lots of 50 selected at random from 
the screened commercial packing. A 
micrometer was used for all measure- 
ments, with three diameters being 
taken on the spheres, and two diam- 
eters and a length on the cylinders 
These readings were then averaged. 

Natural gas from the mains of Okla- 
homa Natural Gas Company was used 
as the fluid in all cases except for a 
few runs made with air. 

The composition of this gas varied 
with the field source since they were 
injecting air to keep the heat content 
substantially constant. The specific 
gravity varied from 0.58 to 0.76 over 
a period of time although it was sub- 
stantially constant during any 
run. A continuous record of the grav- 
ities obtained with an AC-Me 
recording gravitometer, Low tempera- 
ture analyses were made periodically 
and a typical one is shown in Table 1. 

In light of the fluid 


properties it was necessary to com- 


one 
was 
variation in 
pute densities. specific heats and ther- 
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Heat Transfer in the 6-Inch Chamber While Heating the Gos 


eceeenegnvocoes 


Figure 6. Factor “R” 


mal conductivities for the range en- 
countered. This was done on the basis 
of the composition obtained by the 
above-mentioned fractional analyses. 
These values were checked with the 
limited existing data and agreed very 
well. Although a pressure correction 
was made it had little effect since the 
system pressure seldom went above 10 
psi. As later figures will show, this 
variation in gas properties had no 
noticeable effect on the correlation of 
results and, in one sense, was advan- 
tageous in that it helped point out 
that heat transfer phenomena were 
relatively insensitive to this change. 

An analysis of the procedures 
showed a maximum potential error of 
9-10 percent. An examination of the 
data shows them to be easily within 
this limit. 


Discussion of Results 


The data have been analyzed to pro- 
TABLE 1 
A Typical Analysis of the Natural Gas 


Component Volume Percent 





0.70 
1.95 
82.50 
8.20 
3.67 
1.86 
72 


COs 
Ne 

CHs 

CoHe 
Cals 
CaHie 
CsHia 2 
CoHis 19 
CrHie 11 


0.693 
Gross Heating Value—1183.53 Btu. per cubic foot 
NOTE: During certain periods the gas contained as high 
as 3 percent oxygen and 13 percent nitrogen 
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a0, 


vs. the Particle Area—Chamber Diameter Factor. 


duce correlations which utilize process 
specification information as much as 
possible. The use of arbitrary con- 
stants has been minimized because 
their values are quite often not readily 
available. The data were first corre- 
lated in terms of over-all heat transfer 
coefficients. Such a correlation is 
purely empirical and adds little to 
fundamental knowledge, but ex: 
pedient for use in process design cal- 
culations, Empirical coefficients are 
particularly applicable where heat has 
to be removed or added through the 
wall of a catalytic system. Following 
this attack a detailed analysis of the 
temperature gradients in the packing 
proper was made not only for their 
prediction in beds of other dimensions, 
but to examine further the mechanisms 
of transfer. Wall surface film coeffi- 
calculated in 


1s 


cients have also been 
order to determine the heat transfer 
characteristics in the of the 
wall, Finally, special data are shown 
which clarify the mechanisms in- 


volved. For convenience these various 


vicinity 


topics are discussed separately. 


Over-All Heat Transfer 
Coefficients 
An over-all heat transfer coefficient 
is particularly useful for those engi- 
neering calculations which must be 
made in the design of a new packed 
bed reactor. Such systems usually in- 
volve the transfer of heat to the fluid, 
although there are some applications 
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Figure 7. Variation of the Over-all Heat Transfer Coefficient with a D 


heat must be removed. For 
both 
what effect. if 
heat had 


all heat transfer coefficient 


nm whicl 
this were eX 


the 
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reasor processes 


umined to see any 
direction of flow 
over 


The ise of 
the flow of heat 


dime nsion al in alysis i 


shows that a relation 
ship exists hetween the various dimen 
sionless roups tor flow through an 
empty tube. Only two of the 


the Stanton and Nusselt numbers. con 


groups 
tain a heat transfer coefficient: hence 
should contain one ot 
Also t has established 

transter ts function of 
ind this is 


expressed it 


iny correlatior 
them heen 
that the 
fluid fle 


venrently 


“ome 


rate most con 
dimensionless 
form by i function of Revnolds 
number 

Corre 


exami 


Data 


ition of the 


A preliminar; 
data from this in 
vestigation revealed that either Equa 
L) ' 4 Hered a 


This result vas 


thor potential 
corre | ation 


hed to 


,ere properly modi 
ome parti le specifica 
expected for 

ch has been successful 
the past on some ystems that have 
heer tue | most commort 


DG 
particle 


Reynolds numbe as) «beer 
where D 
diameter. It | is beer 

D D is a parameter 


examination of the 


valent 
istomary to use 

However. an 
data obtained here 
showed that the transfer was 
and 
the film concept wi } nm turr de 


primarily 
due to convect this introduces 
vas therefore 
felt that anv gener co ion should 
ified 


form & a 


pends on surtace area 


include il irea mod 
Reynolds number ot 
where a is the 
packing 
bed. The 


instead of 


satisfies this conditior 
material 
Manton 
Nusselt 


group because the latter is related to 


area of the 
foot of 


was ¢ hosen 


surtace 
per cubic 


group 


Reynolds number and any correlation 


would include this variable on ordi 


128 


and abs« Issa 


then might lead to a misleading ap- 


nate Such a procedure 


pearance of correlation where 
existed 

The Stanton group has been written 
is U CG. where l 
efficient based on the inside tube wall 


the difference 


is an over-all co- 


area and temperature 
between the 

tube On the basis of Equation 
» 


2). the Stanton group was plotted 


wall 


modified Reynolds number 
These 


shown in Figures | through 5 for both 


versus the 


on log-log paper plots are 


the cooling and the heating of gas in 
the 2 
The 


the dimensional 


t and 6-inch diameter chambers 
which verifies 
analysis. They 
parallel and 
ibout the same slope regardless of 
chamber and particle size, The follow 
the 


lines are straight. 
are 


} 


ilso substantially have 


ing equations of lines may be 
vritten 


The powers to which the respective 


TABLE 2 
List of the Packing Materials Investigated 


Dp -ft Symbol Used 


none 


center of the bed and the 


Reynolds numbers are raised 
sent the average slopes of the lines 
for each case. However, the difference 
in the effect of the powers is about 
three percent which is less than the 
accuracy of the data. It 
evident that the direction of heat flow 
has little effect on the amount of heat 


transferred. Equation (8) is then ree- 


repre- 


is therefore 


ommended for both cases and will be 
used in subsequent discussions. The 
symbol R, without subscript, will also 
be used for both cases. 
Rearrangement of Equation 


(cc) ( = ) | k 10) 


An examination of the left hand terms 


(8) 


gives 


shows that for a given gas at a given 
set of conditions, U and R depend only 
on a. However, from Figures | through 
5 it is seen that U varies with chamber 
diameter when all other variables are 
held constant. Therefore, R should be 
some function of aD,. Figure 6 is a 
semi-log plot of R vs. aD, for all the 
packings. The resultant points form 
an excellent straight line, the equation 
of which is 


*aDe( ty ) . 
ig 

It is interesting to note that Equa- 
tion 11 is similar to that obtained by 
Colburn and others except that it 
has an additional term involving e 
raised to a negative power. This term 
resulted from the variation of chamber 
diameter and shows that chamber size 
has an effect on the heat transfer 
coefficient. In the references cited 
above. only one chamber diameter was 
used. 

Effect of the Prandtl Group. Equa- 
tion (11) dees not contain the Prandtl 
group which is indicated by analogy 
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Figure 8. Over-all Thermal Conductivity as a Function of the Modified Reynolds Number. 


with the flow through empty tubes. 
Natural gas, ranging in specific gravity 
from 0.58 to 0.76 was the fluid used, 
but even with this spread the Prandtl 
number was substantially constant. It 
thus seems valid to propose Equation 
(11) as a correlation for any gas as 
long as the value of the Prandtl group 
is near 0.80. This would include all 
the gases normally employed in such 
systems. 

Optimum Over-all Heat Transfer 
Coe fficient. Separation of the variables 
in Equation 11 along with rearrange- 
ment, gives 


I 0.7 : e™aD, (12) 
coefficient 


nass velocity, 


This equation at the 
with an increas 

value al 
that there is some 
point at which U should reach a maximun 
Equation 12 may be differentiated witl 


tt : witl t held constant 


increases 
but decreases as the 
indicates 


} 
This 
| 


becomes 


larger 


respec 


(+ Do 0.76 Cop G™* eo ™ aD 
Ca 


0.76 Caw" G"a 


0.225D.) 


(0.42a~°") 


e ™ aD, | (13) 


Equating Equation (13) to zero and 
cancelling out like terms 
0225a* D 


(14) 


0.42a 
(aD. )c-mes 18.7 
Figure 7 is a plot of the data with 
U/G™* vs. ab, 
The curve goes through a maximum at 
about 18.7 which further verifies Eaua- 
(il) (12). 

It is also of note that 
these equations contain no terms in- 
volving the properties of the packing 
itself except surface area. The suc- 
cessful correlation of the data in terms 
of a coefficient, without 


tions and 


interest to 


convection 
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other packing property terms, implies 
that convection is primarily respon- 
sible for the transfer. In Figure 7 it 
can be seen that the only two points 
which fall substantially above the cor- 
relation represent aluminum cylinders 
having a relatively high thermal con- 
ductivity. These points have no sig- 
nificance with regard to a higher heat 
transfer due to packing properties, for 
other aluminum points lie on the line. 
Rather, these points seem to indicate 
experimental error. 


Over-All Packing Thermal 

Conductivity 

The over-all heat transfer coefficient 

is a readily useable tool for predicting 

heat transfer but does not aid in the 

prediction of temperature gradients. 

An over-all differential heat balance 
for a packed system yields 


a (> Ae os )(15) 
ex CG \ er’ r or ox? 
where x = depth of packing—feet. 
t temperature—°F 
r= distance from the center of 
the bed—feet 
specific heat of the gas— 
Btu. 
Ib. °F. 
of the gas— 
Ib 
hr. ft.’ 
K = effective over-all thermal 
conductivity of the gas 
and packing 


] 


= mass velocity 


Temperature gradients were ob- 
tained in both the radial and axial di- 
rections. Axial gradients were taken 
along the center line of the chamber. 
The radial gradients were obtained 
five feet below the gas inlet to elim- 
inate entrance effect. These gradients 
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were taken for both the heating and 
the cooling cases. 

Examination of the axial gradients 
showed that the last term on the right 
side of Equation 15 made a negligible 
contribution to the value of A. Also, 
6t/er = O on the center line of the 
chamber; hence 


lim 1 ét 
r-Or or 


(16) 


and Equation (15) may be modified to 


(17) 


Equation (17) was used to determine 
values of K by drawing the experi- 
mental temperature gradients and tak- 
ing the proper differentials. 

These values of K increased with 
mass velocity, and it was evident, as 
expected, that gas flow rate was a fac- 
tor. Since particle surface area was 
probably a factor, the modified Reyn- 
olds number used previously was 
arbitrarily chosen as a variable. A plot 
of K versus this dimensionless group 
gave a satisfactory correlation for 
natural gas but failed to agree with 
the results obtained by other investi- 
gators with air for similar packing 
materials.* It was then evident that 
the thermal conductivity of the gas 
itself was a factor. The data were re- 


kK 
-versus the Reynolds 


plotted as > 


group, where k, is the average ther- 
mal conductivity of the gas. This plot 
is shown in Figure 8. This figure not 
only gives a satisfactory correlation 
for natural gas but shows a satisfac- 
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Figure 9. Wall Film Heat Transfer Coefficient as a Function of the Figure 10. Variation of the Effective Packing Thermal Conductivity 
Modified Reynolds Number with Temperature, in e Vacuum 


tory agreement with the above-men- to transfer at the wall, whereas the lat- The data were examined in accord- 
tioned data for air. The equation of ter involves only resistance in the ance with the integrated equations to 
the line is packed bed. find values of hy, for the various ma- 
- , ‘rials ¢ ‘rent gas flow rates. Fig- 
Wall Film Heat Transfer terials at diffe rent gas How . 
: Bs ure 9 is a plot of these results versus 
Coefficient 
~~ ; ; the modified Reynolds number used 
3 ryan "E of the proper houndary previously. The points obtained are 
conditions, Equation (15) may be in- best represented by the equation 
tegrated to give the temperature at any 
point in the bed.* The integrated equa- he =0 12/ G ) 
tion then may be used to calculate the au 


iN 





In light of the agreement of this equa 
tion for both air and various natural 
ases, it is proposed as a satisfactory a 
correlation for the over-all packed bed (19) 
eflective thermal conductivity. The 


equivalent resistance of the wall in This wall film coefficient is pri- 
— of : wall film. heat transfer ....:t. of academic interest although 
coefficient, hy. The following boundary =; could be used in conjunction with 


value of A may be used to predict 
temperature gr idients in systems con 


tainir spherical or cylindrical pat 


ticles 

The correlation of the data by Equa 
tion | is particularly good when 
the errors in taking the first and see 
ond derivatives raphically are con 
sidered. There is a minimum probable 
error of about 20 percent in this opera 
tien al without regard to other 
factors 

Phe correlation of the conductivity 
is interesting for, as with the heat 
transfer coefficient, neither the thet 
mal conductivity nor the specific heat 
of the packing proper is involved. This 
is further evidence that conduction 
from particle to particle by direct con 
tact is of negligible significance 


conditions apply the over-all thermal conductivity AK in 

At cente hamber design. It is a 
\t t/er )for values of x diameter, but 

has no apparent 


flow 


value ° 


Chamber 
variable. With a given size of packing. 
an increase in chamber size lowers the 
over-all 
duces the 


jacent to the 


flected in changes in the value of a 
\ 
with A 


quantitative 
is difficult because of the er- 
rors inherent in their values and the 
fact that the value of one depends on 


diameter 


fraction 
fraction of gas flowing ad- 


gas the other. However, a qualitative com- 

In some respects U and K are re Equation (15) is readily integrated. parison throws light on the general 
lated quantities. Their units are differ using these boundary conditions, if G mechanism of transfer. For a given 
ent but they are both a measure of is assumed to be constant across the diameter chamber. the particle size 
the total heat transfer The former diameter of the tube. There are suffi- and the mass velocity are the key 
value, however, includes any resistance cient data to justify this assumption. variables. With mass velocities rang- 
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ing from 279 to 910, typical relation- 
ships were obtained as shown in 
Table A. 

TABLE A 


MATERIAL 





46” x 46” Silica Alumina Cylinder 

4° x34" Hydrated Alumina Cylinders 
44° Tabular Alumina Spheres 

\6" Aluminum Cylinders 

, Glass Spheres 

1” Glass Spheres 


increase in the value of the 


The 


corresponds to decreasing 


he 
KR 
values of the mass velocity. The tabu- 
lation shows that the equivalent coeffi- 
cient A, for the wall is about ten times 
that for the packing KR, and it is ob- 
vious that the packing offers the main 
resistance to flow. It is interesting to 
note that the thermal conductivity of 
the particles has little effect on the 
relative resistances. 

In spite of the relatively greater re- 
sistance of the packing, it makes the 
over-all coefficient much greater than 
that of an empty tube. At the same 
mass velocity the over-all U in an 
empty tube is approximately 2.0 Btu./ 
hr.-ft. 2° F. The A, values observed in 
this work are from two to sixteen 
times greater, depending on the di- 
mensions of the system. It is apparent 
then, from the above tabulation, that 
the packing introduces higher veloci- 
ties and greater turbulence in the vi- 
cinity of the wall. 


ratio 


Effect of Particle Characteristics 
on Heat Transfer 

The results prove that the transfer 
of beat in a packed bed is largely by 
convection. Aluminum has about 200 
times the conductivity of porous alu- 
mina, yet packings made of these ma- 
terials have the same over-all coeffi- 
cients. Therefore, the temperature 
gradients across the packing were 
measured in an evacuated chamber. In 
this manner the heat transfer was 
limited to radiation and conduction. A 


summary of the results is shown in 
Figure 10. Although the particle 
diameter D, was used, for convenience, 
to differentiate between the lines, it 
is not the only variable. 

The two lower lines represent cylin- 
ders having a relatively small diameter. 
However, spheres of about the same 
equivalent diameter and thermal con- 
ductivity show a conductance about 
four times as high (D, = .0236). This 
difference is logically explained by the 
fact that the spheres have a higher per- 
centage voids, and radiation becomes 
an appreciable factor. The top two 
lines are for spheres having the same 
conductivity, but different diameters. 
The larger particle size results in a 
higher effective thermal conductivity, 
K,. The larger spheres, however, have 
fewer points of contact for a given 
cross-section, which tends to decrease 
the contribution of conduction to the 
over-all es 

Figure 10 shows that the aluminum 
cylinders (D, = 0.0534) have no in- 
creased value of K, over alumina pack- 
ing of the same shape and size hav- 
ing a thermal conductivity only 1/200 
as great. It is likely that the actual 
conduction is somewhat higher with 
aluminum. However, it has a radiation 
emissivity only about a fourth that 
of the aluminas, and this compensates 
for the higher conductivity and gives 
about the same over-all K,. Even the 
highest values of K,, | however, are 
small, and conduction contributes little 
to the total transfer. 

Extrapolation of the curve for K 
(Figure 8) to zero mass velocity, G, 
gave a value of 0.31. The conductivity 
of the gas, k,. seldom exceeded 0.03 
while that of the packed bed was never 
greater than 0.18. Thus, free convec- 
tion accounts for about 50 percent of 
the total heat transfer at zero mass 
velocity. As the mass velocity assumes 
finite values, the value of K increases. 
At the highest Reynolds number, less 
than four percent of the heat was 
transferred by radiation and conduc- 


tion. At the average flow rate about 
ten percent was transferred by these 
mechanisms, 

A special spherical particle was then 
constructed of porcelain cement, hav- 
ing a thermocouple at the center, an- 
other just inside the surface, and a 
third adjacent to the surface. This 
particle was inserted into the bed and 
allowed to come to equilibrium at 
various flow rates and temperatures. In 
every case, the temperature differential 
between the successive couples never 
exceeded 1° F. Such gradients are too 
small to be handled quantitatively, but 
they confirm the hypothesis that, on 
a relative basis, conduction and radia- 
tion contribute little to the total trans- 
fer of heat in the bed. 
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NOTE—This Table 1, Packing Material Specifications, with corrected column headings is being repeated. It originally appeared in Part | on page 130 


in the December issue. 


| Hydrated | Tabular 


Chamber | Siica | 2 b= 
jumine mine 


Diameter | Alumina 


== = 


| Tabslar | 


Alumina | Alomioum Glass 





Shape 


Dimensions— Inches 


D,* 

Thermal Conductivity® 
Heat Capacity-C, 

No. of part. per ft? 
No. of part. per ft.* 
No. of part. per ft.* 


rea per ft.? 
Packed Dens. Ib./ft.* 
Packed Dens. Ib. /ft.* 
Packed Dens. Ib./ft.* 
Absolute Dens. Ib./ft.* 
Percent V 
Percent Voids 
Percent Voids 


D2 lg 
* Equivalent diameter (D,) = (» H. + ~) for cylinders 
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Cylinder Cylinder 
0.155 | 0.255 
0.165 
0.0162 
0.62¢ 


264 
0.0263 
0.631 
0.23 
331,000 


t Estimated j 
*Btu. — ft. per ft.? 
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Nomograph for Influence of 


Sulfur Compounds on T.E.L. Efficiency 


MAPSTONE, Research Officer 


i *. Industrial Research Organization 
Sydney, Australia 


E PROBLEM of the quanti- 

tative effect of the presence 

of sulfur compounds on the 
octane number of leaded gasolines 
has attracted the attention of many 
workers. Livingstone’ has extended 
and correlated these data and has sug- 
gested a possible mechanism for the in- 
hibiting effect which can be expressed 
quantitatively. 


100 l Kc" 


Where I percentage loss in lead ef- 
hcrency 

concentration of sulfur 
compound as percent sul- 
fur by weight 


K and n are constants 


This relationship has been shown to 
hold for different base stocks of 40 to 
95 O.N. containing up to 6.0 ml TEL 
per gallon, and not more than 70 per- 
cent naphthenic or aromatic hydro- 
carbon or 2 percent sulfur, The octane 
rating may be determined by either 
the Motor or Research method. 

The nomograph presented here con- 
veniently solves this relationship for 
various classes of sulfur compounds. 
The data for mercaptans, disulfides 
and thiophenes are taken from® and 
for free sulfur from.’ The point on the 
chart for polysulfides was derived 
from Ryan’s data for dibutyl] tri- and 
tetra-sulfidest and Livingston’s data 
for diethyl tetrasulfide.' Data from 
the author’s laboratory indicate that 
the effect of carbon disulfide approxi- 
mates that of the sulfides. 


Use of Chart 


To use the chart connect by means 
of a straight edge, the concentration 
of the sulfur compound expressed as 
percent sulfur by weight in the gaso- 
line, with the point for that class of 
compound and extend to the left hand 
(L) scale to give the percentage loss 
of TEL efficiency. Thus 0.0155 percent 
mercaptan sulfur will cause a loss of 
40 percent of lead efficiency, i.e., 
L = 40. Similarly 0.090 percent thio- 
phene sulfur, 0.053 percent free sul- 
fur, 0.030 percent sulfide sulfur, 0.018 
percent disulfide sulfur or 0.013 per- 
cent polysulfide sulfur will give the 
same value of L=40. 

The effect of different sulfur com- 
pounds is additive so the loss of lead 
efficiency can be predicted if the 
amount of sulfur in each type of 
chemical combination (i.e., mercaptan, 
sulfide, thiophene, etc.) is known. Liv- 
ingston® described the method of cal- 
culation which is greatly simplified by 
the use of this nomograph. The first 
step is to convert the concentrations 
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of all the different classes of sulfur 
compounds to an equivalent basis 
which may be conveniently taken as 
the equivalent concentration of one 
particular class of compound. In the 
example given previously the different 
concentrations of the various sulfur 
compounds taken were all equivalent 
and it indicates the method to be used. 
Thus the L value is estimated from 
the nomograph as before and the 
equivalent concentration of the stand- 
ard class of sulfur compound deter- 
mined which will give the same L 
value by connecting that value of L 
with the point for the compound by 
means of a straight edge and extend- 
ing to cut the concentration axis. For 
convenience, reduce the sulfur concen- 
trations to the equivalent of either sul- 
fide, disulfide or mercaptan sulfur. It 
is advisable to standardize on one of 
these classes as, although the relative 
sulfur antagonism does differ for the 
other classes, these differences disap- 
pear when the results are corrected for 
the effect of the sulfur dioxide in the 
residual burned gases in the fuel-air 
mixture.°® 


Example - 


Concentration | wivalent 
Percent erce: 


Class of Sulpfar Compound S by Weight | Sas RS 





0.030 
0.010 


0.090 
0.010 
0.018 


Thiophene 
Sulfide 
Disulfide 


Total 0.118 


For 0.070 percent sulfide sulfur 55 


Calculation of Effect of 
Desulfurization 
If the lead susceptibility of the sul- 
fur free base stock can be determined 
or calculated it is possible to calculate 
the effect of sulfur removal. 


Example: 

A gasoline sample contains 0.015 
percent mereaptan sulfur. The TEL 
efficiency loss, L, is 55 percent. What 
will be the effect of complete removal 
of the mercaptans? A value of L = 55 
would be given by 0.037 percent mer- 
captan sulfur. Removal of 0.015 per- 
cent mercaptan sulfur leaves 0.022 
percent for which L 17. In 60 OLN. 
reference fuel this would correspond 
to approximately 114 O.N 


Accuracy 

The accuracy of the nomograph is 
naturally limited to the accuracy of 
the data on which it is based, that is 
the accuracy of the relationship de- 
duced by Livingston. In general the 
accuracy of the L values increases as 
the TEL concentration is increased to 
about 3 ml per gallon after which it 
decreases: L increases as the octane 
number of the base stock decreases,* 
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Stationary Test Diesel Locomotive 


A Shell engineer examines the inner workings of a 600-horsepower diese! locomotive used for 
testing fuels and lubricants at Shell Oil Company's Martinez Research Laboratory. 


STATIONARY test diesel loco 

A motive engine has “traveled” the 
120,000 miles, 
Shell Oil Com 
Lab 


Designed to test lubricants and 


equivalent of more than 


according to officials of 


pany at Martinez (Calif.) Research 


oratory 


fuels, it dwarfs other automobile and 


industrial engines located in adjacent 


rooms and is exactly the same engine 


as those in standard switching locomo 


tives. The six-cylinder, 600-horsepower 


diesel engine, which is mounted on a 


concrete and steel base has operated 
than 3000 hours- 


San 


more or the equivalent 
of 40 trips 
New York 


The installation of the big 


between Francisco and 


testing en 


and also as the total efficiency loss 
increases, However, an average esti- 
mate of the accuracy of +5 percent 
can be taken with a reasonable degree 
of confidence though, in extreme cases, 
it ranges between +1 percent and 
+12 percent for an accuracy of 
0.5 OLN, 
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gine at Shell's 
special attention to diesel engine prob- 
railroads’ in- 


Martinez is evidence of 


lems as a result of the 
creasing reliance on diesel power, it was 


As the 
diesels on the job, mechani- 


explained railroads put more 
and bigger 
deficiencies in 
began to be felt. 


Martinez 


cal growing pains and 
lubricants, of 

Already the 
contributed to 


that 


course, 
tests at 
the development of 


initial 
have 
will allow locomo- 


new lubricants 


remain on the job for years 
without a major overhaul. According to 
Shell F. H. Caudel, it con- 


sumes a barrel of fuel an hour 


tives to 


engineer 
diesel 
but uses up only about a quart of lubri- 


cating oil in the same time 
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Laboratory Continuous Stills— 
Apparatus and Operation 


E. COULTEI 


pany, Midland 





CONDENSER __ 


COLUMN 


HAROWARE CLOTH 
SAFETY COVER 


FASTENERS 


CALIBRATED 
FEED 
BURETTE 


FEED FILTER 


CONTROL 
VALVE 


REBOILER 


GLASCOL 
HEATER 


Figure 1. Diagram of Complete 
Continuous Still 
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CONTINUOUS distillation 
has distinct advantages in the 
laboratory as well as the 
plant. In the past most lab 
men have avoided continuous 
distillation because of the 
problem of controlling the 
small flows required. 

This article presents meth- 
ods for control of small flows. 
and shows how to make con- 
tinuous distillation a practical 
tool in the laboratory. In- 
cluded is a complete discus- 
sion of the apparatus and 
technique of operation for 
continuous laboratory stills. 


ONTINUOUS distillation of 
( chemicals and petroleum has 
many advantages over batch- 
wise distillation.' In recognition of 
these advantages, commercial distilla- 
tions are made continuous wherever 
practicable. The theoretical principles 
as well as the practical operation and 
equipment requirements are generally 
well known. Many laboratory distilla- 
tions are preformed batchwise because 
the necessary equipment is not readily 
available for continuous laboratory 
distillation and because of a general 
belief that small continuous stills ofter 
many operating difficulties. The only 
real difficulty is the adequate control 
of small liquid flows. A solution to 
this problem will be presented and 
general instructions given for setting 
up and operating a laboratory size 
continuous still, 


Equipment 

Because of the advantage of visual 
observation, cost, ease of fabrication 
and chemical inertness, glass equip- 
ment is recommended for most labora- 
tory continuous stills. 


1) Columns 

Packed columns, Figure 1, may be 
made with length and diameter to 
give the required number of equivalent 
theoretical plates and throughput for 
any particular separation. The packed 
column has advantages of low cost, 
ease of fabrication, ease of cleaning 
and variation of the number of avail- 
able equivalent plates. Raschig rings, 
Berl saddles, McMahon, protruded 
metal, glass and metal helices and 
many other packings are commercially 
available, and offer a wide selection in 
operating characteristics. The packing 
can be chosen to give maximum num- 
ber of plates, maximum throughput 
or intermediate values of each. Re- 
member that the number of equivalent 
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Figure 2, Details of Intermittent Still Head. 


plates increases directly as the depth 
of the packing in a column and the 
throughput varies as the square of the 
diameter 

should be 


conditions 


column 
The column 
near adiabatic 
its length. This is partially 
plished by well insulating the outside 
of the column with a commercial in- 
sulation or jacketing the outside of the 
column with a second glass shell and 
reducing the annulus to a low pres- 
sure. Aluminum foil inserted in the 
annulus will reduce heat loss due to 
radiation. More completely adiabatic 
conditions are had if the insulated 
column is wrapped in sections with 
heating coils and automatically held 
at the same inside and outside temper- 
ature throughout the column length. 
H. J. Hepp and D. E. Smith in an 
article in Ind. Eng. Chem., An. Ed. 
17, 579-80 (1945) describe in detail 
one such adiabatic heating system. 
The feed point to the column may 
be positioned by choosing the desired 
point from a series of openings into 
the side of the column or in the case 


kept at or 
throughout 
accom- 


of vacuum jacketed columns by ex- 
tending a feed tube (Figure 1-B) from 
the top of the column along its axis so 
that the bottom end of the feed tube 
is at the desired position in the column. 
The feed tube is placed in the column 
as the packing is added. The male and 
female parts of a small pyrex glass 
syringe are used as a ground glass 
joint to connect the tube to the feed 
inlet in the still head. For most prac- 
tical distillations the feed should be 
in the middle third of the column, 
hence, it is usually sufficient to have 
one feed inlet in the middle and two 
others, one-third from each end re- 
spectively. 


Feed 

The feed to the still must be at a 
constant, controlled rate, This is the 
problem which has baffled most 
would-be laboratory continuous still 
operators. Two methods of controlling 
low liquid flow rates, which have 
proved satisfactory for small continu- 
ous stills, are the double syringe pump, 
and a glass solenoid type metering 
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Figure 3. Details of Constant Distillate Head. 


valve. The syringe pump’ will feed 
uniformly at rates of 25 to 3000 ce. 
per hour. The metering valve (C, 
Figure 1, similar to discharge valve 
shown in Figure 4), operates on the 
principle of controlled intermittent 
flow. The duration of the open and 
closed part of the cycle can be regu- 
lated independently to control the rate 
and keep the feed cycle small so as not 
to upset the column. In each method 
the feed rate is measured by readings 
on the calibrated feed burette (D). 


Reboiler 

One, two or three liter flasks heated 
with a heating mantle (E) are large 
enough for the required inventory and 
heat transfer for most distillations on 
columns three inches or less in diam- 
eter. A side take-off (F) is required for 
residue discharge and a thermometer 
well for reading of reboiler tempera- 
ture. A ball-and-socket ground-glass 
joint allows for flexible, vapor-proof 
connection of reboiler to column. A 
metering valve (G) (See detail Figure 
1), allows control of the residue rate 


135 








and the graduated residue receiver (H) 
allows measuring of the residue rate 


Stull Heads 

Three types of heads have been used 
successfully in our laboratory. The 
Corad,’ which has continuous take-off 
at any reflux ratio which has been 
built into the head, is one type. The 
intermittent take-off head, Figure 2, 
which gives a complete range of re- 
flux ratios, requires a timer These 
heads both operate at a set reflux ratio 
A still head, Figure 3, has a 
metering valve in the forwarding line, 
forward rate rather 
ratio 


which 
gives a constant 
than a constant reflux 
( ontrols 

Overhead and residue temperatures 
can be read with thermocouples or 
thermometers 

For 


pressure can be held with a commer 


vacuum distillations a constant 


cial control valve and vacuum con 


troller or a cartesian type valve. The 
heat 
reboiler 


heating coil on the 
controlled by setting 


input to the 
can be 
the voltage on a variac 
fuxiliary Equipment 

the 
and 


with 
Ball 
socket or tapered ground glass joints 
the units of the 
pressure 


All equipment in contact 


product is made of glass. 
ire used for connecting 


still \ 


auge iJ) 


mercury ibsolute 


is used to read distillation 


pressures for vacuum distillation work 
\ wuum 


ised is i 


pumps or steam jets may be 


source of vacuum 


Operatic 

To make a distillation, the 
operator must choose equipment with 
suffi 
of pl ites ) 


nven 


ability (number 


ind throughput and aux 


lent separating 


iliary equipment to give adequate con 
trol of all variables 
be thoroughly and as 
sembled and all joints and stop cocks 
reased. The reh« 


The equipment 
must cleaned 
is charged with 
feed stock to 
than half full. The 


ind the column is 


viler 
n initial charge of the 
fill it slightly 
heat is turned or 
brought to 
If the feed composition is known, one 
what fr action should be 
overhead to give the 


more 
equilibrium at total reflux 
can calculate 


taken 


separation, 


desired 
leaving a little leeway for 
still In this 
case alter equilibrium reflux 


fluctuations in operation 
at total 
started and overhead 


taken off until the calculated amount 


the feed can he 


of the initial charge plus the feed up 


to that time has been taken as distil 








SOLENOID 








Figure 4. Details of Solenoid Valve. 


late. at which time residue can start to 
be taken. It should be remembered 
that a packed column should be oper- 
ated at a vapor rate only slightly less 
than the flood point for maximum effi- 
ciency. This vapor rate and the re- 
quired reflyx ratio fix the distillate 
The feed and are 
must 


residue rates 


be changed to 


rate. 
the 
give the desired percent as distillate. 
When the composition of the feed is 
not known, the feed rate is set equal 
to distillate rate and the column oper- 
ated with no residue take-off until dis- 
tillate begins to show traces of material 
desired to be kept in the residue, i.e., 
until the head temperature shows a 
slight increase. The taken 
overhead at this point indicates the 
percent to take as distillate with the 
given feed composition 

Data should be taken are 
feed, distillate and residue rates, re- 
boiler and head temperatures, heat in- 
put and operating pressure, plus any 
other data pertaining to a particular 
method of control. 


ones W hic h 


fraction 


“ hic h 


The column is shut down by putting 
the condenser on total reflux and 
shutting off the reboiler heat, and the 
feed and residue flows. When cool the 
reboiler may be removed and emptied 
and all equipment cleaned and greased. 


+ +S 


Summary of Rate Determinations 
Vapor rate is fixed by column size, 
kind of packing, operating pressure 
and physical properties of the feed. 
(Adjust heat to reboiler to operate at 
slightly below flood point. ) 
¥ apor rate 


istillate 
Distilla Reflux ratio 


is distillate 


Distillate rate 


Safety 

Every 
to eliminate hazards 
Glass columns should be covered with 
insulation and/or wrapped with hard- 
ware cloth. heaters furnish 
good protection for the reboiler and 
furnishes heat without a source of ig- 
nition. Feed and product bottles can 
be kept in metal safety cans to reduce 
possibilities of breaking bottles and 
spilling inflammable or toxic liquids. 
Fire fighting equipment, eye and face 
protection, gas masks and emergency 
exits should be provided. 


should be taken 
from equipment. 


precaution 


Glas-col 
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The Chemistry and Rheology 
Of Asphaltic Bitumen 


S. L. NEPPE 


Chemical Engineer and Petroleum Technologist, 
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HE TERM, bitumen, in its 

broadest sense, has been de- 

fined by the American Soci- 
ety for Testing Materials as “a mix- 
ture of hydrecarbons of natural or 
pyrogenous origin, or a combination 
of both, frequently accompanied by 
their non-metallic derivatives, which 
may be gaseous, liquid, semi-solid, or 
solid, and which are completely solu- 
ble in carbon disulphide.” 

In its relation specifically to petro- 
leum, asphaltic bitumen is defined as 
“a black to dark-brown solid or semi- 
solid cementitious material which 
gradually liquefies when heated, in 
which the predominating constituents 
are bitumens, all of which occur in 
the solid or semi-solid form in nature 
or are obtained by refining petroleum, 
or which are combinations of the bi- 
tumens mentioned with each other or 
with petroleum or derivatives thereof.” 

It is unfortunate that British tech- 
nologists invariably refer to asphaltic 
bitumen simply as “bitumen,” whereas 
in the United States the same substance 
is always described as “asphalt.” In 
British practice, however, the latter 
term has been reserved solely for 
natural or mechanical mixtures in 
which asphaltic bitumen is associated 
with inert mineral matter. 

Since there has not yet been univer- 
sal acceptance of any particular term, 
the writer prefers to make no distine- 
tion and generally uses the terms “bi- 
tumen,” asphaltic bitumen” and “as- 
phalt” synonomously. 


Production of Asphaltic Bitumen 

Asphaltic bitumens may be divided 
broadly into two classes: 

i) Native asphalts, e.g. Trinidad or 
Bermudez lake asphalts, and natural 
rock asphalts or asphaltites such as 
gilsonite and grahamite. 

ii) Pyrogenous bitumens as pro- 
duced in the refining of petroleum oils. 

Native asphalts usually contain 
varying percentages of mineral matter 
and water. Before use they often re- 
quire dehydration by heating to about 
300° F. In some cases. the bitumen is 
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separated from the mineral matter by 
means of a solvent which is later re- 
covered by distillation. 

Pyrogenous asphalts are termed 
“straight-run” or “cracked” according 
to the method of production. When 
they are processed by blowing with 
air they are said to be “air-blown”. 
Since the writer’s researches have been 
carried out mainly on pyrogenous bitu- 
mens, it will be convenient to discuss 
their production briefly. 


(a) Straight-Run Bitumens 

The bitumen present naturally in 
asphaltic crude oils is normally re- 
covered by vacuum or steam distilla- 
tion, or by a combination of such 
methods, with or without the introduc- 
tion of inert gases. In these processes, 
known as “straight-reduction”, the 
volatile fractions are removed under 
fairly mild temperature conditions, so 
as to avoid deterioration of the 
asphaltic residue by overheating dur- 
ing distillations at atmospheric pres- 
sure. At low pressures the possibility 
of polymerization and the formation 
of free coke is appreciably reduced. 


THE GROWING demand for 
high-grade asphalts required 
for the construction of high- 
ways and airports throughout 
the world is closely associ- 
ated with the ever-increasing 
consumption of other petrole- 
um products arising from the 
tremendous growth of the au- 
tomotive and aeronautical in- 
dustries. This article outlines 
the methods used in the petro- 
leum industry for the produc- 
tion of straight-run, cracked 
and air-blown bitumens, fol- 
lowed by a review of the liter- 
ature on fractional constitu- 
tion, internal structure and 
colloidal nature. 

Part IL to appear in an early 
issue, will discuss the effect 
of chemical composition on 
the rheology of asphalts. 
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The process in large scale practice 
is usually of a continuous nature. The 
light vapors pass from the top of a 
flash tower through a series of frac- 
tionating columns and are finally con- 
densed, while the bituminous residue 
is continuously drawn off from the 
bottom of the unit. The “consistency”, 
or degree of hardness, of the bitumen 
is controlled by the rate at which it 
is removed and by the temperature 
and pressure of the oil feed entering 
the tower. 

Straight-run bitumens are produced 
primarily for use in road surfacing 
compositions, 


(b) Cracked Bitumens 

In straight reduction processes the 
temperature is seldom allowed to ex- 
ceed 600°-650° F., otherwise decom- 
position or cracking of the molecules 
occurs, the actual degree depending 
on the pressure and on the time of 
subjection to the higher temperatures. 

In normal refinery cracking proc- 
esses where the primary object is to 
produce petrol from gas oil and kero- 
sine stocks, temperatures may vary 
from 850° F. in liquid phase opera- 
tion to 1100°F. for vapor phase. 
Pressures may range from about 200 
to 1000 psi. The importance of care- 
ful control of cracking conditions has 
been stressed by the writer in an earl- 
ier publication,®* where the cracking 
reaction has been shown to proceed 
about thirteen times cs rapidly at 
1000° F. as it does at 900° F, 

In the cracking process considerable 
amounts of heavy bituminous residue 
are produced mainly by dehydrogena- 
tion and polymerization of lighter 
molecules. This pyrogenous residue, if 
not removed from the system, would 
ultimately be converted to coke, It is 
usually separated at a reduced tem- 
perature of about 600° F. in a vacuum 
fractionating tower, and constitutes 
what is generally known as “cracking 
coil tar” or bitumen. The bitumen is 
termed “severely cracked” or “mildly 
cracked” depending on the tempera- 
ture, the pressure, the time of cracking 
and on the chemical composition of 
the molecules. 

In certain instances the degree of 
cracking may be so severe that the 
heavy residue can be used only for 
fuel purposes. On the other hand, the 
highly cracked material is often 
blended with the parent straight-run 
bitumen. The quality of the resultant 
“partially cracked” product is then 
dependent on the relative proportions 
of the cracked and straight-run con- 
stituents and on the properties of the 
natural bitumen itself. The possible 
number of combinations of straight- 
run and cracked bitumens is of course 
unlimited, 














It is noteworthy that cracked bitu- 
mens, if carefully prepared, may have 
the same solubility in carbon disul- 
phide as straight reduced asphalts. 
However, they invariably have higher 
their in- 
and Mor 


changes 


owing to 
creased aromaticity. Egloff 
rell the chemical 
thus: 


specie gravities 


illustrate 


The bitumens produced in this way 
ire a complex system of the above sub 
proportions dependin 
of the 


stances, the 


ipon the actual conditions 


crac king 


(ce) 
Many 
ire highly 


Air blowing of such materials at tem 
O00 


process 


Air-Blown Bitumens 


oils and bituminous residues 


susceptible to oxidation 
peratures ranging from 400° to 
F. usually makes the bitumen 
rubber-like and often brings about an 
improvement in the general character 


more 


istics, but not necessarily always. 

In this the volatile 
fractions are carried off the 
asphaltic residue by entrainment. The 
dehydrogena 


more 
from 


method. 


oxidation is mainly a 
tion process, as evidenced by the large 
amount of water which invariably re 
sults. The constituents of the bitumen 
unsaturated in 
the 


into 


consequently become 
nature and are polymerized by 
and heat 
It also follows 


that this procedure leads to an increase 


further action of air 


more ¢ omplex bodies 


in the carbon to hydrogen ratio. 
the bi- 
follows 


In practice, air blowing of 


tuminous residue usually 
vacuum distillation, particularly where 
it is desired to produce a bitumen with 


a high point. As indicated 


t irlier. this result cannot he achieved 


softening 


in a vacuum unit where the limiting 


consistency of the bitumen is governed 
by the 
he drawn off in a 


of material which must 
iven time to keep 


amount 


the refinin process continuous 


In Cases where the oils are par 


heat and are liable 
temperatures, it Is 


ticularly sensitive to 
to damage at high 
often advisable to reduce the 
rade of 


direct air 


materials 
down to the desired bitumen 
consistency by blowing at 


low temperatures, without first obtain 


ing very soft residues by vacuum dis 
tillation 
The 
exothermic, so 
started at a 


oxidation re action is highly 
that 


lower 


alr blowing Is 
often 
than is finally desired 


temperature 
Usually no ad 


ditional external heating is required, 


particularly if the stills are initially 
charged with hot materials from other 
The this 


units disadvantage of 


method, from the point of view of pro- 
duction, is that the oxidizing period 
may vary from anything up to 15 or 
even 20 hours depending on the size 
und nature of the charge, the tempera- 
ture of blowing and the specification 
of the ultimate product. In such cases 
batch are of necessity 
idopted 

On the other hand, by judicious 
manufacture, it is olten possible to 
modify the conditions of operation and 
to produce bitumens of widely vary- 
meet 


proc esses 


ing characteristics so as to spe- 
cial requirements unobtainable in any 


other way, 


Fractional Constitution 

Marcusson“ has divided the ben- 
zene-soluble portion of bitumens into 
four fractions: 1) Asphaltenes; 2) 
Vily constituents; 3) Asphaltic resins; 
and 4) Asphaltic acids and their an- 
hydrides, 

rhe portion insoluble in benzene 
subdivided into further 
Carbenes—the component 
carbon disulphide but floc- 
culated in the carbon 
tetrachloride ; the 


may be two 
groups: 5) 
soluble in 
presence of 


and 6) Carboids 


component insoluble in carbon disul- 
phide. This fraction also includes any 
mineral matter which may be present. 

The procedure generally adopted for 


the 
de- 


into 
fully 


bitumen 
been 


the separation of 
above fractions has 
scribed by Broome. 

Brief descriptions of the properties 
of these constituents are given below. 
It should be pointed out at the outset 
that the physical, chemical and struc- 
tural characteristics of the various 
groups vary with the origin and 
method of manufacture of the as- 
phaltic materials. 

The various theories of the probable 
molecular structures of each class have’ 
been well summarized by Murphy.” 
All evidence points to unsaturated 
eyelic structures, which are in part 
1romatic 

A new method for the separation of as- 
phalt constituents has recently been de- 
veloped by O’Donnell.®* This involves 
a preliminary separation by distilla- 
fractions of fairly narrow 
followed by removal 
and nitrogen compounds 
mercuric chloride, The various 
fractions are then subjected to silica 
vel chromatography for separation 
of the saturates, aromatics and resins. 
The the saturated 
hydrocarbons are further separated by 


tion into 


molecular size. 
of sulfur 


with 


waxes present in 
solvent dewaxing and the paraffins re- 
moved therefrom as complexes by re- 
action with urea. Naphthenes are seg- 
regated in the liquid state by thermal 
diffusion whilst the aromatic fractions 
obtained from the silica gel chromato- 


grams are rechromatographed over 
alumina gel into monocyclic and di- 
cyclic aromatics. 


1) Asphaltenes: 

Asphaitenes are usually hard, brown 
to black brittle particles, soluble in 
chloroform and carbon disulphide, 
sparingly soluble in diethyl ether and 
acetone and almost insoluble in alco- 
hol and petroleum ether. 

On the application of heat they first 
undergo a slight shrinkage, then swell. 
and finally fuse with decomposition to 
a Viscous tarry mass of brilliant black 
color 

They are probably formed by con- 
densation and dehydrogenation from 
naphthenic hydrocarbons of lower 
molecular weight. In character they 
are predominantly aromatic, Ultimate 
analyses by Thurston and Knowles™ 
of asphaltenes from six different bitu- 
mens show that they are composed of 
from 80 to 90 percent carbon, 6 to 10 
percent hydrogen, 0.6 to 8 percent 
sulfur and a small proportion of 
oxygen and ash, with possibly nitro- 
gen and traces of chlorine present. 

Whilst there is general agreement 
as to the order of magnitude of the 
mean molecular weight of the oil and 
resin-type fractions, widely divergent 
values have been reported in regard 
to the asphaltenes, 

Determinations by Pfeiffer and 
Saal®® have indicated that the molec- 
ular weight of the asphaltene con- 
stituents of bitumens may vary from 
80,000 to 140,000, but the work of 
Hillman and Barnett using cryoscopic 
methods®® gives values of 2400 with 
benzene and 1660 with naphthalene. 
Similarly Zapata’? reports a mean 
molecular weight of 2000. In this con- 
nection, Mack** has demonstrated by 
a dilute solution viscosity method that 
association of the asphaltenes in as- 
phaltic bitumens exists at low tempera- 
tures, but that 
elevated temperatures. Thus, the molec- 
ular weight of asphaltenes is shown 
to be 1800 at 248° F, while the values 
are approximately 3000 and 5000 at 
100° F. and 32° F. respectively. 

Eckert and Weetman*®’ have shown 
that the cryoscopic method for the de- 
termination of molecular weights of 
organic substances is not applicable to 
asphaltenes, though it is quite satis- 
factory for oils and resins. Using ben- 
zene as solvent, they adopted a com- 
parative viscosity method for dilute 
solutions similar to that previously 
used by Mack and reported still lower 
molecular weights for the asphaltenes 
ranging from 700 to 1000. The in- 
dividual results however varied with 
the source of the bitumens and with 
the degree of processing to which they 
had been subjected. 


dissociation occurs at 
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The asphaltenes are responsible for 
the hardness, color and body of the 
bitumen. By themselves they do not 
have sufficient cementing properties, 
and are generally regarded as the or- 
ganic “filler” of the asphalt. 

According to Suida,** natural as- 
phalt contains as a rule over 30 per- 
cent asphaltenes, good petroleum as- 
phalts nearly 20 percent, poor asphalts 
over 10 percent, and transition prod- 
ucts from petroleum asphalts to pitch 
percentages ranging from zero to 10. 

Such findings do not however always 
apply and are not in general con- 
firmed by the present writer's experi- 
mental work, which points conclu- 
sively to vast differences in the natures 
of the various constituents of bitumens 
from a number of sources and having 
similar contents of asphaltenes. 

In this connection, observations by 
Bestougeff and Darmois® are signifi- 
cant. Asphaltenes precipitated by pe- 
troleum ether from the bitumens pro- 
duced from a Middle East and a 
Venezuelan crude oi] were successively 
extracted with petrol fractions of in- 
creasing boiling range followed by 
blends of petrol with benzene. At 
comparable molecular weights, the 
Middle East fractions were distinctly 
less fusible than those from the Vene- 
zuelan bitumens, The elementary com- 
position of the various Middle East 
fractions did not differ to any appre- 
ciable extent, The initial fractions were 
partly distillable (40 to 50 percent) 
without decomposition up to about 
180° F. under a very low vacuum. 
The investigators conclude that as- 
phaltenes are part of the heterocyclic 
constituents of petroleum which follow 
heavy hydrocarbons in a sequence of 
increasing molecular weights. 

An entirely different approach to 
the problem has been made by Wil- 
liford®’* who studied X-ray diffraction 
patterns on different types of bitumens 
with a view to distinguishing between 
materials meeting identical conven- 
tional specifications, including among 
other properties such characteristics 
as content of asphaltenes, resins and 
oil. A comparison of intensity curves 
showed important distinctions in the 
small-angle scattering, indicating es- 
sential differences in the amount and 
nature of the discrete particles present 
in the various bitumens of apparently 
identical fractional constitution. 


2) Oily Constituents. 

The oily constituents of asphalts are 
soluble in practically all organic sol- 
vents. They are optically active and 
are usually fluorescent. When recov- 
ered from pyrogenous asphalts, they 
have the appearance of a clear, vis- 
cous, reddish-brown vaseline, but 
when obtained from natural asphalts 
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SOLUBLES IN CARBON DISULPHIDE 
SOLUBLES IN CARBON TETRACHLOR: 
REMOVED BY 
ADSORBENTS 


SOLUBLES IN PETROLEUM 


NOT AFFECTED 
8Y ADSORBENTS 


Figure 1. Fractional Constitution of Asphaltic 
Bitumen as Determined by Selective Solvent 
Analysis. 


they are fluid and sticky at ordinary 
temperatures, due to the smaller per- 
centage of waxy solid paraffins which 
they contain. This group can also be 
separated into saturated and unsatu- 
rated compounds. 

Zapata’® gives their molecular 
weight as 500. Eckert & Weetman?® 
report values ranging from 370 to 710. 

The hydrogen content in relation to 
the carbon is higher than that of the 
other constituents of asphalt. 

On heating, oxidation or sulphuriza- 
tion, the oily constituents are converted 
into asphaltic resins. 

In general, the binding, flow and 
weathering properties of a bitumen are 
largely dependent on whether the oily 
constituents are predominantly aro- 
matic or aliphatic in character. If 
they are easily evaporated or oxidized, 
they may shorten the useful life of 
the material by rendering it brittle. 


3) Asphaltic Resins. 

Asphaltic resins are reddish to dark 
brown solids having a fusing point of 
about 200° F, They are soluble in 
most of the common organic solvents 
but only sparingly in acetone, Clay, 
fuller’s earth, activated alumina and 
silica-gel have polymerizing actions, 
so that when asphaltic resins are ad- 
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sorbed by any of these materials they 
become insoluble in petroleum ether. 
The carbon-hydrogen ratio, oxygen, 
sulfur and molecular weights are gen- 
erally intermediate between those of 
the oily constituents from which they 
have been formed and the asphaltenes 
into which they are condensed. 
Zapata®® gives the molecular weight 
of resins as about 1000. Values from 
540 to 900 are reported by Eckert and 
Weetman.”° 
The resinous constituents impart ad- 
hesiveness and plasticity to the asphalt. 
Deficiency of these constituents means 
inferior stickiness; as a result, the as- 
phalt tends to be short and “cheesy”. 
The oily constituents and asphaltic 
resins together make up the “soft-as- 
phalt” fraction. They are often re- 
ferred to collectively as the “maltenes” 
or “petrolenes”. These terms designate 
that portion of the asphalt which is 
completely soluble in petroleum ether 
as contrasted to the hard asphalt frac- 
tion, i. e. the asphaltene portion, which 
is precipitated, 


1) Asphaltic Acids and Anhydrides. 

Asphaltic acids are also known as 
asphaltous™' and asphaltogenic acids.*° 
They are dark brown, tarlike masses 
soluble in chloroform and alcohol. On 
heating they are transformed to un- 
saponifiable substances similar in ap- 
pearance to asphaltenes. This probably 
explains their low concentration in 


pyrogenous asphalts as compared with 
the natural material. 

Asphaltic acids are considered to be 
closely related to asphaltenes, being 
derived from petroleum hydrocarbons 


by a complex type of oxidation—sul- 
phurization—condensation reaction. 
They become acidic in nature by virtue 
of the production of carboxylic groups. 

Asphaltic acid anhydrides are un- 
doubtedly formed by dehydration of 
the parent. asphaltic acids, 


5) Carbenes, 

Carbenes are usually present only 
to a very small extent (a fraction of 
L percent) in straight-run asphalts. 
Their presence in larger quantities is 
usually indicative of severe cracking 
or overheating of the bitumen during 
processing. They appear as a brown 
to black powder, when the carbon 
disulfide in which they are dissolved 
is evaporated. Carbenes are floc- 
culated in the presence of carbon 
tetrachloride. They appear to be 
highly polymerized products of the 
asphaltenes, have a high oxygen and 
sulfur content and extremely high 
molecular weight exceeding that of 
the parent asphaltenes.** 

While not of a damaging character 
themselves, carbenes are an indi- 
cation of damage which has been done 
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to the other constituents of the bitu- 


men,"* 


6) Carboids. 

Strictly speaking, carboids should 
not be included in the study of as- 
phaltic bitumen, since they are insolu- 
ble in carbon disulphide, but their im- 
portance as an index of cracking in- 
tensity is unquestionable, particularly 
in high level cracking processes. 

According to Hillman & Barnett,* 
carboids can be brought into sensible 
solution by the prolonged action of 
such a powerful solvent as py ridine, 
whereas petroleum coke is only very 
slightly soluble in this solvent. This 


fact shows that carboids are not iden 
tical with petroleum coke but still con 


tain a certain proportion of hydro- 
carbon chains or rings which may be 
firmly bound to a carbon nucleus 

Carboids are generally regarded as 
being the final stage of the metamor- 
phosis of asphaltenes 


Review of Literature on Fractional 
Constitution 

The of as- 

phaltic 

lective 


fractional 
bitumen 


separation 
constituents by se- 
action as indicated 
has illustrated diagram- 
matically in Figure |. Much criticism 
levelled at the 
is based on the 


solvent 
above been 


has been foregoing 
classification. 
differential behavior of 
treatment with fuller’s earth, or other 
adsorbent, particularly as tempera- 
conditions of 


standard 


which 
solvents and 


tures of solution and 
adsorption have not 
ized. The experimental results re 


laboratories are 


been 


ported in different 
consequently not strictly reproducible 
Furthermore it is not always possible 
to obtain an absolutely identical sup 
ply of petroleum ether which is re 
quired for the determination of as 
phaltenes. For this reason, Lang and 


Thomas** have found it nécessary to 
a deviation between duplicate 


Many 


results 


allow 
results of as much as 3 percent 
investigators feel that better 
can be had by substituting as sol 
vent definite chemical compounds hav 
ing uniform and unchanging proper 
ties. 

Nellensteyn and Kuipers 
found that petroleum ether gives a 
higher asphaltene precipitate than 
diethy! ether. although both solvents 
have the same surface tension. They 
have demonstrated that this phenome- 
non is due to incomplete miscibility 
of the oily medium and the protective 
bodies of the colloidal bitumen sys 
tem. In their opinion, diethyl ether 
is therefore preferable to petroleum 
ether for the asphaltene determina 
tion. This view is supported on theo 
retical grounds, because the asphal- 
tenes recovered with diethyl ether are 


have 
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in most instances pure flocculates, 
while the petroleum ether precipitates 
of asphaltic bitumen are mixtures of 
a flocculate with a demixing precipi- 
tate. 

Lewis and Welborn‘? quote one 
American State specification in which 
solubility in diethyl ether is required 
instead of petroleum ether. Zapata®® 
and Hoiberg and Garris** propose 
the use of hexane in the belief that 
petroleum ether tends to precipitate 
small fractions of resins along with 
the asphaltenes. Hillman and Bar- 
nett®’ prefer isopentane, Batchelder 
and Wellman‘ favor heptane as an 
effective asphaltene precipitane, whilst 
Strieter*' shows that normal pentane 
precipitates asphaltenes consistently 
within limits of 0.3 percent. He also 
prefers diethyl ether to carbon disul 
phide for the extraction of resins. 

Winterkorn and Eckert”® utilize a 
series of solvents for the progressive 
precipitation of asphaltenes, viz. 
methyl acetate, ethyl acetate. propyl 
acetate, butyl acetate, amyl acetate, 
and petroleum ether, in the order 
named. 

Hubbard and Stanfield®' have stand- 
ardized their analytical procedure for 
asphaltenes with normal pentane as 
solvent. The soluble portion is further 
fractionated by adsorption of the 
resins on activated anhydrous alumina 
instead of fuller’s earth. followed by 
a two-stage solvent extraction, firstly 
with pentane to obtain the oily con- 
and then with a methanol- 
benzene solution to vield the resin 
fraction, Other workers advocate the 
use of silica gel as an adsorption 
agent for asphaltic resins. 

It is an established fact that oxida- 
tion is a major interfering factor dur- 
ing the adsorption of resins by fuller’s 
earth and again in the subsequent ex- 
traction and drying operations. In 
order to overcome this difficulty, Suida 
and Motz** propose that all such work 
be carried out in an atmosphere of 
nitrogen, with chloroform as the sol- 
vent during the adsorption process, 
and with pyridine during the final ex- 
traction. They also advocate keeping 
the temperature of adsorption and ex- 
traction low and within very narrow 
limits, and to separate asphalts into 
a petroleum portion, asphaltic resin, 
petroleum resin and hard asphalt. The 
resulting hard asphalt contents ob- 
tained by their procedure are shown 
to be far lower than those stated in 
analysis of the asphalts with other 
methods. 

It is clear from the foregoing that 
the fractions separated in solvent and 
adsorption analysis do not represent 
definite hydrocarbons but are rather 
arbitrary classes of material defined 
by the method of separation and by 


stituents 


the surface tension and miscibility 
properties of the solvents used. 
us, according to Nellensteyn,** 
the critical surface tension for bitu- 
men is 26 dynes per cm, at 25° C. 
With solvents which have a surface 
tension between 24 and 26 dynes per 
em., the occurrence of flocculation or 
peptization depends on the degree of 
stability of the micelles dispersed in 
the oily medium. Therefore, solvents 
such as pentane, diethyl ether, n- 
hexane, and n-heptane which have 
surface tensions ranging from 13.5 to 
18.6 respectively have a flocculating 
effect on the micelles dispersed in the 
oily medium, Chloroform 26.2, ben- 
zene 27.7, toluene 28.4, xylene 29.1, 
carbon disulphide 30.6, pyridine 34.9 
and nitrobenzene 42.5 have a strong 
peptizing effect, while carbon tetra- 
chloride 25.4 and cyclohexane 25.7 
have an intermediate action. 
Nellensteyn points out that asphal- 
tenes can be brought into total solu- 
tion by a mixture of equal parts of 
diethyl! ether (surface tension 16.7 
dynes per cm.) and aniline (42 dynes 
per cm.). although they are actually 
precipitated by the individual solvents 
themselves. In the case of ether alone, 
the lack of solubility is due to the 
low surface tension of the solvent, 
whilst aniline is totally immiscible 
with the protective bodies associated 
with the asphaltenes. This illustrates 
the dependency of the solubility prop- 
both surface tension and 
characteristics of the sol- 


erties on 
miscibility 
vent. 

It is worth noting Nellensteyn’s 
striking observation that the relation 
between the peptizing qualities in bitu- 
men analysis and the aromatic charac- 
ter of certain solvents is purely acci- 
dental. Thus, in the list of liquids 
just quoted, there are several non- 
aromatic compounds which also pos- 
sess a peptizing property with asphal- 
tic bitumen: on the other hand, ben- 
zene, toluene and other aromatic com- 
pounds are actually flocculents for 
coal tar. which is an allied colloidal 
system of highly aromatic character. 

Despite the empirical nature of the 
separations, solvent analysis if stand- 
ardized can be of considerable im- 
portance in interpreting various phe- 
nomena and the present investigator 
has utilized such methods in his ex- 
perimental researches, These are dis- 
cussed more appropriately in other 
publications'’* *°? dealing with the 
durability characteristics of different 
classes of asphaltic bitumens. 


Theory of Formation of Native 
Asphalts 

The foregoing discussion gives a 

clue as to the formation of asphalt 

occurring in the native state. It is gen- 
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erally recognized that temperature, 
pressure and time have all had a hand 
in deciding the character of natural 
asphaltic bodies in crude petroleum. 
The nature has also probably been 
affected by chemical reaction with 
oxygen from the atmosphere and with 
sulfur and oxygen in adjacent rock 
deposits, 

Other fundamental chemical proc- 
esses such as polymerization, depoly- 
merization and distillation have un- 
doubtedly also played a major part 
in nature, just as they each have their 
own characteristic effects in refining 
practice. Polymerization in particular 
is considered to be responsible for the 
production of asphaltenes from oily 
constituents and resins by condensa- 
tion of parts of their molecules, The 
asphaltenes in turn polymerize to car- 
benes, which are still more complex 
in their molecular structure, and these 
in turn are condensed to carboids. 
With the continued conversion of oily 
constituents and resins into asphal- 
tenes and carbenes, the asphaltic ma- 
terial becomes harder and harder, so 
that natural asphalts are probably the 
final residues formed from liquid oils. 

This explains why some deposits, 
like the Alberta tar sands, are still 
fairly soft with softening points rang- 
ing from 40° to 90° F., the asphaltene 
content being approximately 12 per- 
cent. Trinidad asphalt contains about 


37 percent asphaltenes and softens at 


about 140° F.. whilst gilsonite with 
80 percent asphaltenes has softening 
points ranging up to 400° F. At the 
other extreme, grahamite which may 
contain as much as 80 percent car- 
benes does not soften below 600° F. 
It has been shown that even grahamite 
can ultimately be further metamor- 
phosed to become “impsonite” which 
contains only infusible carboids. This 
final condensation product, being 
totally insoluble in carbon disulphide, 
cannot however, by definition, be cor- 
rectly classed as a bitumen. 


Colloidal Nature of Bitumens 

The theoretical aspects of the con- 
stitution of asphaltic bitumen have 
been treated by many investigators*® 
48. 67, 80, 86, 55, 1, 65, 66, 90, 92, 3, 84, 50 64,193 and 
there is general agreement that these 
materials are colloidal systems con- 
sisting of micelles dispersed in an 
oily medium, This conception has now 
led to the abandonment of the classical 
theory of Marcusson,** which regards 
bitumen as a mixture of various or- 
ganic compounds with no differentiated 
structural functions. 

That bitumen is a colloidal system 
has been well demonstrated by Katz 
and Beu** who examined thin films 
of bitumen under the electron miscro- 
scope in a search for colloidal asphal- 
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tené particles. Photomicrographs at 
a magnification of 156,000 did not in- 
dicate the presence of such colloidal 
particles though they were immediately 
evident when examinations were made 
of suspensions of petroleum ether 
from which asphaltenes were precipi- 
tated. The investigators concluded that 
if asphaltene particles are at all pres- 
ent in undiluted bitumen, the particle 
size is less than 65° A in diameter. 

From the standpoint of colloids, as- 
phaltic bitumens may represent mixed 
systems containing varying propor- 
tions of sols in conjunction with any 
of the numerous possible gel-like 
structures, depending upon the pre- 
vailing conditions of temperatdre and 
pressure, their chemical and physical 
composition, and their previous his- 
tory. This is in accordance with the 
views of Pfeiffer and van Doormaal,® 
of Saal and Labout,”® and of Traxler 
and his associates.”* 

Since asphaltenes do not melt and 
maltenes behave as a viscous oil, it 
is natural to consider the high molec- 
ular asphaltenes as being the dis- 
persed medium in the colloidal bitu- 
men system, with the low molecular 
maltenes as the dispersing medium. 

Mack’s** conception of the structure 
of bitumen is that the asphaltenes and 
carbenes are distinct entities dispersed 
in a medium consisting of a solution 
of asphaltic resins in the oily consti- 
tuents. A part of the resins is adsorbed 
by the asphaltenes and carbenes by 
secondary valence forces, where they 
possibly function as a protective col- 
loid but are dissolved when the as- 
phaltenes are precipitated in petro- 
leum ether, or when the carbenes are 
flocculated by carbon tetrachloride. 

According to Nellensteyn’s theory®® 

asphaltic bitumen is a highly pro- 
tected lyophobe sol, in which each as- 
phaltene micelle has a nucleus of car- 
bon—so small as to be detected only 
by the ultramicroscope—surrounded 
by an atmosphere or shell of succes- 
sive layers of hydrocarbons of lower 
molecular weight and higher ratio of 
hydrogen to carbon, which are held 
to the surface of the solid particle by 
adsorptive forces. These lyophobic as- 
phaltene micelles are considered to 
be maintained in dispersion in the 
continuous oily medium by the lyo- 
philic asphaltic resins which serve as 
protective colloids or stabilizing 
agents, 

The only part of this theory which 
has not received general acceptance, 
according to a) Pfeiffer and Van 
Doormaal®™ and b) Traxler and his 
co-workers,*° is the concept of a car- 
bon kernel for each micelle. In this 
respect, it is of interest to note that 
Nellensteyn’s original conception was 
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that the nucleus might consist of a 
minute solid hydrocarbon or even 
mineral particle, but in his later 
work,** he demonstrated by X-ray dia- 
grams that graphitic carbon is pres- 
ent in asphaltenes. Additional con- 
firmation was also obtained in his 
studies of the oxidation products of 
asphaltenes, 

McLeod,** however, supports Mack’s 
viewpoint as being the more rational, 
on the ground that Nellensteyn’s as- 
phaltene fraction must consist of Mar- 
cusson’s asphaltene fraction plus part 
or all of Marcusson’s asphaltic resins, 
and this combination is scarcely in 
accord with the physical and chemical 
properties of the two materials. In 
addition, in the determination of as- 
phaltenes, the resistance of the ad- 
sorbed resins to leaching with petro- 
leum ether, in which the resins are 
soluble, is not in agreement with the 
generally understood behavior of ad- 
sorbed materials. 

McLeod also cannot accept Nellen- 
steyn’s further suggestion that the 
adsorbed resins are dissociated and 
adsorbed as ions, which would explain 
their ability to withstand leaching with 
petroleum ether, since this would mean 
that the adsorbed resins are present as 
free radicals. This view does not seem 
reasonable since free radicals are very 
reactive chemically, and asphalts are 
relatively inert materials. 

For purposes of comparison, it is 
of interest to note here that Dickin- 
son’® recently produced evidence that 
coal tar, examined by the electron 
microscope, shows a particle structure 
of colloid dimensions, and can be 
classed as an “associated colloid”, in 
which the units are composed of a 
core of hydrocarbons of high molec- 
ular weight, surrounded by a solva- 
tion layer of hydrocarbon molecules 
of lower molecular weight. These mi- 
celle units are dispersed in a continu- 
ous oily medium and there is no abrupt 
discontinuity of phase between this 
medium and the nuclei of the micelles. 


Effect of Colloidal Nature on the 

Rheology of Asphaltic Bitumens 

The tendency for asphaltic bitu- 
mens to display anomalous flow 
characteristics such as plasticity, 
thixotrophy and elasticity confirms the 
conclusions arrived at by other meth- 
ods of investigation in regard to the 
colloidal character of bitumens. 

In general, there is no doubt that 
the existence and magnitude of ab- 
normal flow properties depend not 
only on the type of bitumen and on 
its method and degree of processing, 
but also on the physical conditions of 
temperature, extent of mechanical 
working etc., to which the bitumen has 
been subjected. Thus under different 
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circumstances the same materials may 
be truly viscous or display complex 
flow characteristics. The whole matter 
hinges on the ability of the bitumen 
to change its colloidal character by 
degrees from a gel to a sol by passing 
through a mixed gel-sol phase, and 
vice versa depending on the prevailing 
conditions. In physical determinations 
of the rheological properties of bitu- 
mens, the method of application of 
the stress and the rate of shear have 
a profound influence on the internal 
structure of colloidal system at 
the time of measurement and probably 
involve the form of dis- 
tribution of the dispersed phase in 
the dispersing medium. 

Fundamental equations of flow for 
the sol type have been 
Frohlich and Sack™* and 
the theorv has been extended further 
by Sack to cover more complicated 


the 


changes in 


bitumens of 
derived by 


structures 


Internal Structure in Bitumens 


in the 
the flow 


Traxler and Coombs,’ 
course of their 
characteristics of bitumens, showed 
that materials which exhibited 
distinct anomalous flow characteristics 


studies on 
those 
displayed the remarkable property of 


giving surface when treated 
with partial solvents, whereas no effects 


designs 


were obtained with essentially viscous 
materials. The investigators concluded 
that such surface patterns are indica- 
tive of the presence of internal struc- 
ture in asphalt, the rate of develop- 
ment increasing with time. This struc- 
ture is however unstable to heat, to 
mechanical working, and to the action 
of solvents 

Traxler and his associates® 
sider that the thixotropic and 
properties of asphalts are the 


con- 
elastic 
results 
structure caused by 
com 


of some type of 
selective orientation of certain 
ponents of the asphalt. The rate at 
which this structure builds up has 
been used for comparing the age-hard- 
ening properties of different types of 
bitumen, and an asphalt aging index 
has been proposed," based on the rate 
of increase in the viscosity of asphalts 
undisturbed for exactly 100 hours, It 
that agehardening is 
pronounced in complex materials such 


Is shown more 
as air-blown bitumens 

Broome Is of the opinion that 
work-hardening, particularly charac- 
teristic of highly elastic materials, may 
be due to the molecular arrangement 
becoming more regular under the 
strain. This greater regularity is ther- 
modynamically less probable, and the 
material therefore develops a stress in 
an attempt to revert to a less orderly 
state which is thermodynamically more 
probable. 
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Further evidence of internal struc- 
ture in asphalt has been provided by 
Holmes and Raphael*®’ who have dem- 
onstrated, by differences in consist- 
ency——temperature relationships, that 
synthetic asphalts made by blending 
asphaltenes, asphaltic resins and oily 
constituents do not combine together 
in exactly the same manner as they 
exist in the original bitumen. 


End of Part 1. Part Il will appear 


in an early issue, 
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McKee builds the plants that produce them 


quantities than ever before. 


i virtually impossible to find a place where 
steel is used without the use of some petro- 


The McKee organization has designed and 
built hundreds of plants in the United States 
and some 25 foreign countries and is now engi- 


leum product in its production, fabrication or 
operation. It is just as hard to name a use for 


gasoline or oil without steel in the picture. 


Steel and Oil—these are industry’s “insepa- 
rables” and they are needed today in greater 


neering new facilities which will account for a 
definite increase in the production of iron and 
steel and petroleum products. 





DESIGN, ENGINEERING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 


Arthur G. McKee & Company - Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio 
New York Office: 30 Rockefeller Plaza, New York 20, N.Y. © Washington Office: 
1507 M Street, N. W. Washington, D.C. @ England: The Iron and Steel Division 
of Arthur G. McKee & Company is represented by Head, Wrightson & Company, 
Ltd. @ District Engineering Offices: Union, New Jersey and Tulsa, Oklahoma 











The MONTH... 
in the INDUSTRY 


PAD Defines 18-Month 
Oil Expansion Program 


The Petroleum Administration for De- 
fense has issued a new 18-month program 
expansion on a domestic 
including estimates on 
required im 


for necessary 
and foreign basis 
materials 
the fulfillment of program terms 
Refinery capacity would be increased 
domestically at an annual rate of 475,000 
beginning July 1. I 
expansion would result in an annual in 
rate of 384,000 barrels daily dur 
PAD reports the tf 
represent estimates ol! 
expansion which 
materials 


which would be 


barrels a day oreign 


crease 
ing the 
figures d not 
capacity, but 
industry would undertake if 
were made available Bruce Brown, 
PAD deputy, said he did not know 
where the materials could be obtained 
but reported his point was that the pro 
based on oil requirements 
availability of materials 
During the second half of 1952, world 
wide refining expansion should reach 
890,000 barrels a day according to esti 
mates, but the 1953 is slated 
to be less than 850,000 barrels daily 
would provide for 713, 
increase in basic refin 
the 18-month period 
plant 


barrels a 


period reign 


foreign 


gram was 
rather thar 


mcrease tor 


rhe program 
000 barrels daily 
ing capacity over 
d calls t natural 

f 131,000 

omestic refining pro 

million barrels of 

almost $1.3 billion, 

in aviation alkylate, 


gasoline 


Esmay Replaces Miller 
As API Information Head 


Edwin W. Esma 


AP! Committee Chairmen 
Assigned for 1952 Season 


L. S. We at, | ent 
1 ¢ mpat ul rmat 
The Ame 
ppormt 


rporation g 
y A. Swensrud 
President's Advis 
Affairs, B 
Vacuum 


Brewster 


Chil ¢ 


144 


Safety Foundation Conference Commit 
tee, L. S. Wescoat; President's Advisory 
on Interdivisional Standardization, John 
R. Suman, Standard Oil Company (New 
Jersey); Library, B Graves, Tide 
Water Associated Oil Company; Nomi- 
nation, R. G. Follis, Standard Oil Com- 
pany of California; Program and Budget 
Review, Robert H. Colley, The Atlantic 
Refining Company; Research, Robert E 
Wilson, Standard Oil Company (Indi- 
ana); Safety, John R. Suman, Standard 
Oil Company (New Jersey) 

H. S. M. Burns, Shell Oil Company, 
was appointed head of the public rela- 
tions committee, the board group to 
which the Oil Industry Information 
Committee reports. He succeeds John 

Lovejoy, Seaboard Oil Company of 
Delaware, chairman 1947-1951 


Hallanan to Direct NPC 
Sixth Consecutive Term 


Chosen to serve his sixth consecutive 
term as chairman of the National Pe- 
troleum Council, Walter S. Hallanan, 
Plymouth Oil Company president, sum- 
marized work achieved by the council as 
97 reports completed for the Depart- 
ment of the Interior and six in the 
present time 

Hallanan remarked that the industry 
had entered this cooperative undertaking 
with the government with definite guar- 
antees for traditional freedoms, and he 
noted that through Interior Secretary 
Oscar Chapman, the government had 
1 t its part of the agreement 
said the Council had 
that could 


price 


process at 


In returt 
rendered eg 


have 


} 
vernment a service 


been purchased at any 


Named Sciences Fellow 
Donald B 


f the 


Dr 
a Fell 


S 


Keyes has been elected 
New York Academy of 

his outstand 
achievements. Dr. Keyes is 
National Association 
Research Committee 
Heyden Chemical 


Heyden 


ences in recognition of 
ing scientifie 
ur advise t the 
f Manufacturers 


4 Special onsultant t 





Oil Show Set 


mmiuttee of the 


exe ve « 
mal Petr I xposi 
has recommended that the 
vw be held May 14-23, 

ding to W. G 


1 
eum 


next al 
1953, in Tulsa, ace: 
Skelly, president 

W Bb. Way, 


4 


general manager, 
I vide 


intormation 


space reserva 


he last such oil show was held 


I a in 1948 











ACCIDENT PREVENTION AWARDS were pre- 
sented to supervisors of the Engineering-Con- 
struction Department of General Petroleum Cor- 
poration by the American Petroleum Institute 
after 600 employes at the Torrance, Calif, 
and Vernon refineries piled up the 1,229,521 
accident-free man hours for a departmental 
aword, The Torrance division received a sepa- 
rate aword for its 1,041,211-hour record. The 
men are (left to right): F. P. Lennon, Vernon 
superintendent; S. M. Lyon, T. J. Sullivan, L. H. 
Fosburg, John Tipps, A. H. Sievi, J. T. Rothen- 
berger, Elmer Hayes, and B. C. McCoy, Torrance 
superintendent. 


Radioactive TEL Discovery 
Permits Chemical Study 


Scientists at Battelle Institute, Colum- 
bus, Ohio, have produced what is be- 
heved to be the first radioactive form 
of tetraethyl lead, and foresee, as a 
result, better anti-knock chemicals 
through appraisal of chemical reactions 
Molecules of tetraethyl lead are com- 
posed of atoms of lead, hydrogen, and 
carbon. The Battelle scientists have sub 

d an atom of carbon 
one of the eight carbon atoms in 
tetraethyl lead molecule 

The radioactive carbon-14 in the 
“ethyl” will permit the fate of the car- 
bon atoms of the “ethyl” to be followed 
during the mbustion of 
the gasoline studies indicate the 
chemical importance of anti-knock agents 
and in turn aid the development of even 
better anti-knock chemicals 

Battelle scientists expect soon to pre 
pare radioactive forms f petroleum 
products, such as propane, butane, and 
hexane radioactive compounds 
will be used in delving further into the 
of fuel oxidation and combus 
believe that research into the 


radioactive 


oxidation or ceé 
Sucl 


Phese 


chemistry 
They 
chemical details of the reactions occur 
ring during the combustion of fuels can 
lay the groundwork required for the de 
efficient internal 


tion 


velopment of more 


combustion engines 


OPS Stimulates Benzol, 
Naphthalene Production 


Ceiling price adjustments to allow 
more efficient recovery at coke oven gas 
streams has been granted producers of 
stimulant 
during 


benzol and naphthalene as a 


to achieve a 10 percent increase 
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IT’S A ONE-PUNCH FIGHT... 


. when a Lagonda 1100 Series tube 
cleaner tackles the toughest coke that ever 
fouled a still tube. The Lagonda cutter 
head wades into the battle slugging at 
every step, backed up by the irresistible 
wallop-power of the precision-built 1100 
Series motor, with its ball thrust bearings 
at each end plus its positive lubrication 
system—features that combine to let the 
power flow right through to the cutter 
head, where it will do the most good. 

The whole thing is a combination—a 
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super-powerful motor, armed with a super- 
tough cutter-head that has all the neces- 
sary stamina to take the motor’s power and 
turn it into smashed coke. With a combin- 
ation like this you cut down-time to the 
bone. Try it. A Lagonda field 

engineer will help, if you like. 


BULLETIN Y-29 gives some 
pretty convincing facts how to 
make any coke ‘‘say uncle’’. 
Mailed on request. 


ELLIGTT COMPANY 
LAGONDA DIVISION, SPRINGFIELD, OHIO 
Plants ot: JEANNETTE, PA. * RIDGWAY, PA. 
AMPERE, N. J. * SPRINGFIELD, O. * NEWARK, N. J 
DISTRICT OFFICES IN PRINCIPAL CITIES 














Credit Arranged to Build 


New Petrochemical Plant 
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Eastern States Announces 
Benzene Plant at Houston 
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So-Vac Promotes Nelson 


To Lab Associate Director 
P Tr. W. Nelson has been appointed 
Mines Bureau Announces Two associate lirector f Se nol + wren 


Top Level Appointments Oil ( Inc., laboratories and will 
Fwo sepelatevent the Bureau of 


ils Departn 


mpany, 


be succeeded as director f the field re 

Magnolia Petro 
Vaccum affiliate 
Dayton H. Clewell, 


director there 


earch laboratories at 
m Company, Socony 
at Dallas, by Dr 
has beet assistant 
Ison was graduated from the Colo 
anes el l of Mine s in 1934 and imme 
at Minneat joined the technical department 

f the Minerals Di . 8 Socony-Vacuum refinery in 
Kansas. He went to the 

and development 


succeeding ‘ | . : 
, ! , et ‘ , ’ " , researc 
ia . boratories in Paulsbor and then be 
inte mstry ‘ Tl ‘ 
: f the Dallas laboratories 


\ 


later 


is held for the past six years 


Burrill Forecasts Refining 
Expansion Not Sufficient 


' nt iT 
ese e is 


ither build up to its 
ng capacity or to 
rormal demand in 
Cecil I Burrill, 
um Administra 
Division 
iditional demands 
ripple the na 


Dr. Barnard Is Elected on the industry we : ! 
1952 President for SAE snail Casidees ot anieehone anita 
D - P ' —_ — t vear he judged 
1952 w ld not 


ogTam 


4 4 


ture requirements 

nsumed practically all of 

and are in a much 

y to fight a major 

: ’ 1940 when we had 

SAI emis ; ercent spat ng and crude oil 

1949 for distin . ates cit ! Burrill stressing the vital 
matcl 

hemical 


versity 


Houdry Executive Panel 
Reorganized at Election 


Houdry Process Corporation has 
elected new executive officers headed 
by Chalmer G. Kirkbride, president 


Peavy Kirkbride 

been elected vice 
and Clarence H 
presi 


Claude Peavy 
chairman of the board 
Thayer, 
lent of mam 

rgamzation move te intensify the 
Hou 


residen 


Sun Oil Company, vice 


facturing. The election was 
i re 
promotion of processes licer 
iry. Kirkbride has been vice p 
and Deve 


sed by 


in charge of Research pment, 


and Peavy vice president charge of 


Engineering and Sales 


First 1952 Session Held 
By WPRA at Beaumont, Texas 
The 


session, 


relations 
Refiners 
Beaumont, 
kK B M« 
director of 
Port Arthur, 


technical-industrial 
Petroleum 
held in 
month 

relations 


pornt 
Western 
Association, was 
Texas, early this 
Henry, employe 
Gulf Oil Corporation at 
Texas, presided over the session on in 
dustrial relations. Paul D. Williams, 
WPRA technologist, presided over the 
technical 
Industrial relations addresses were 
given by | ( Newton, Skelly Oil 
Company at Tulsa, on “An Analysis of 
Labor Arbitration Cases”; T. G. Han 
lon, Pan-Am Southern Corporation at 
New Orleans, on “A Program of Salary 
Administration’ I W. McNeil, 
Standard Oil Company at Baton Rouge 
mn “Refinery Training Techniques.” 
The four technical papers 
t “Significance and Interpretation 
Bureau f Mines Routine Crude 
Analysis,” by C. M. McKinney, U. S$ 
Bureau of Mines at Bartlesville, Okla.; 
“The Stability of Present Day Gaso 
lines,” by R. O. Bender, E. I. du Pont 
de Nemours and Company at Wilming 
ton, Del.; “Catalytic Unit Reactor Fail 
ure,” by Vernon G. Ploeger, Humblk 
Oil and Refining Company at Baytown, 
Texas; and “Sulfur Recovery,” by J. I 


Parker, Girdler Corporation, Tulsa 


session 


Esso 


presented 


were 


Du Pont Names Promotions 
In Petrochemicals Division 


Four members of Du Pont’s Petroleum 
Chemicals Division who were advanced 
to new posts month wer 

T. Baldwin Prickett was named plan 
ning Robert F. Harwick be 
came sales promotion manager; Richard 
©. Bender was appointed assistant tecl 
nical manager; and Arthur 5 
formerly manager of the Eastern Dis 
trict Laboratory, at Deepwater Point, 
J was appointed laboratory co 
ator 


Prickett 


last 


manager 


ve 


came with Du Pont in 1946 
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Are You Getting Valve 


Satistaction 7a SERVICE RATINGS 





Like this Refine Tt conatiedemtnenattras 


MAINTENANCE COST: 


Ptone £5 alate 





CORROSION-RESISTANCE: 


OK- 





SERVICE LIFE: 


Vow mote thaw 2 ye 








OPERATING RESULTS: 


THE INSTALLATION Va 4 g g 





PRICE: 


* . . . - 
Nine Crane valves on control manifold to reaction ‘ Z Zz 


chambers on Perco Cycloversion Unit. Bareco Oil 





Company, Wichita, Kansas. 


oe ar 
Z 
THE HISTORY Crane 








Valves formerly used would not stay absolutely 

tight as necessary. Down time for repairs was 

excessive. Fluids handled: At oil inlet, straight run 

gasoline at 950 Deg. F., 85 psi; for catalyst regen- 

eration, air-steam mixture at 850 Deg. F., 15 psi; Crane 300-Pound No. 5 Chrome- 

regeneration waste gases, 1200 Deg. F. at 5 psi. Molybdenum Alloy Steel Wedge Gate, 

Approximately 15-day cyclic operation. with Stellite seats and patented flexible 
Replacement made with Crane Valves. After more disc design. One of the complete Crane 

than 2 years’ service, with no maintenance required, steel family for refinery services. See 

all Crane Valves are absolutely tight and operating your Crane Catalog or get full data 

at highest efficiency. from your Crane Representative. 


The Complete Crane Line Meets All Valve Needs. That’s Why, 
More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 
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The Month 


is a refining consultant 
Bender was named head of the Du Pont 
Chemical Division petroleum laboratory 
in 1941; Bowe joined Du Pont in 1947 
is manager t the | District 
Laboratory 


petre leum 


astert 


Coal Hydrogenation Process 
“Too Clumsy For Survival” 


wuncing coal hydrogenation te 
be complex and clumsy, | 
Gulf Research & Devel 
ompany judged the process 
He stated that fuel tecl 
that difficults 
inherent and 


nvinced 
tron are 
mprovement can b 
pment work, but 
parts of the process 
exploitatior 
expected to mature 

by 1965 but tl about 350 million 
that source 


supplic s 


at the 


barrels « be expec d trom 


annually due to lin 
n the il si) i states 
Coal utilizati 


by 1970. he 


ited water 
n will be well unde 
and perating 
1980 through use 


ature carbonization 


said, 
tremendous scale by 


f low temper 


gasit 
ation and h scher-Tropsch processes 
He predicted the world supply of oil 
would fall ch rt of demand by 40 per 
ent in 1980 with nternational competi 
tion tor | growing acute and serious 
Peak pr uct n f ol said Ayres 
should come about 1985 with a produ 


tion better than 7 billion barrels 


Chem-Engineering Practice 
School Semester Begins 


ol program af 
niversity and Pan 
uthern ) ration, and believed 

rnd in the South 

will be offered 

in option to 

of chemical engi 

the last half of their 

be mducted at 


new practice 


d by Tulane 


tudents 
vestigations 


' } ] 
ec mical service 


will not be routi 
s actually confronted 
Destrehan’s refinery, 
n Pan-Am’s 

make avail 

rial neces 


Industry Sees Alleviation 
Of Strict TEL Regulation 


Ethyl Ce rporatior 
hope that he metall lead 
program will mpleted 
this vear, and con 
able to supply its customers 
without difficulty. In Washington, Dep 
uty PAD Bruce K. Brown issued a 
statement proclaiming continuation f 
tetraethy! lead regulations following 
piration of the current order Felt 
ary 29. Brown declared the 

ckpile must be built up 


greater capacity 


pre ssed 
stockpiling 
some time 
pany will be 
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Max Bruner Given Charge 
Treco Field Construction 
Max T. Bruner, 


Refinery Engineering ( 
has been promoted to 


chief engineer for 


ompany 


i position in charge 
held « 


with responsibility 


nstruction 


for inspection and 
supervision of all 
construction work 
and coordination of 
field work with the 
Pulsa office. Brunet 
as been with Treco 
since late 1942, sta 
ti ne ! if As! land, 
and Chicago he 
wre his transfer to 
Tulsa in 1947. In 1949 
he became chief 
addition to chief 
design 


enti Bruner 
engineer m 
charge of engineering Expanded 
activity due to catalytic acking ad 
vancements in 1950 led to his promotion 


mator im 


to chief engineer 


Increased Steel Allowance 


receiving sec 
allocation 


Oil industry branches 


yd quarter increases in steel 


OIL MAN’S CALENDAR 


Natural Gasoline Assn. of America 
(Permian-Basin Regional), 
Odessa, Texas, Lincoln Hotel. 


ASTM, Spring and Committee 
Meeting, Cleveland, Ohio, Hotel 
Statler. 

Southwestern Gas Measurement 

Jourse, U. of Oklahoma, Norman. 

Natl. Assn. of Corrosion Engineers, 
Annual Conference and 
Exhibition, Gatvesten, 

_Galvez Hote! 
. Atlanta, 


The Plaza Hotel. 


National Petroleum Association, 
1-Annual, Cleveland, Hotel 
Cleveland. 
American Ol! Chemists’ Socy. 
Spring Meeting), Houston, 
Shamrock Hotel. 


Natural Gasoline Association of 
America, Annual, Houston, 
Rice Hotel. 


AIChE, Regional, French Lick, Ind., 
French Lick Springs Hotel. 

API, Div. of Ref. Midyear, San 
Francisco, St. Francis Hotel. 

LPGA, Annual, Chicago, Palmer 


ouse. 
AGA, Production and Chemical Conf., 


New York, Hotel New Yorker. 


ASTM Annual, Exhibit of Testing 
Apparatus and Laboratory Sup- 
plies, New York, Hotels Statler; 
New Yorker. 


ISA Conference and Exhibit, Cleveland 
National Petroleum Assn. 
Annual), Atlantic City, The 
Traymore 


California Natural Gasoline Assn., 
Annual, Los Angeles, The 
Ambassador. 

National Safety Council, National 
Safety Congress and Exposition, 

Chicago, Conrad Hilton Hotel. 


Wk. of 
Oct. 27°: AGA Annual, Atlantic City, 
Auditorium. 


NOV. 
10-13 ©API Annual, Chicago, Conrad Hilton 
Hotel and Palmer House. 


Tulsa, 


production and proc 
essing, refining, marketing and produc 
tion. The refining industry, which re 
ceived 150,575 tons of steel during the 
first quarter, was ‘allocated 158,472 tons 
for the second quarter 


Industry Defended Against 


“Concentration” Charges 


Dr. Robert E. Wilson, Standard Oil 
Company (Indiana) board chairman, has 
spoken out against critics who complain 
that big business concerns are swallow 
ing up the national economy. Dr. Wilson 
stated that economic concentration in 
business is decreasing rather than in 
creasing, and that small businessmet 
are busy worrying about big govern 
ment rather than big business threats 
He compared the great fervor and 
repetition of discredited charges of con 
centration to the Hitler theory of the 
Big Lie 

He branded “interlocking 
ates” as an element of the 

waste of money; 
was absurd when applied to 
mitams 


were: natural gas 


director 
smear tech 
nique and a chare 

shigopoly” 
the oil industry which probably c« 
more sellers in any given 
market recruited for any 
other commodity 
ucts 


U.S. Rubber Promotes 
Two in Chemical Section 


[wo major organizational ¢ 
the Naugatuck ( hemical division, 
States Rubber Company, 
Clayton F. Ruebensaal, Sesmnasta 
cal director, plastics, and resins, for 
the division, who was named to the 
newly-created position of commercial 
development manager, and Dr. D. Lorin 
Schoene, formerly manager of organi 
research, who was named to succeed 
Ruebensaal as manager of plastics de 
velopment 

Ruebensaal was one of the 
of the chemical division of the 
L. Martin Company, and was, in large 
part, responsible for the initial research 
development and production of Marvinol 
polyvinyl chloride resins 


NGAA Testing Program Tests 
Accuracy of Analyses 


accuracy of analysis 
will be evaluated shortly by the Frac 
tional Analysis Committee of the Natural 
Gasoline Association of America in a 
testing program already being carried 
out. Two liquid samples have been 
distributed to 61 oil companies and 
commercial laboratories participating in 
the research program. The current proj 
ect is confined to analytical problems 
at natural gasoline plants and paraffinic 
hydrocarbon mixtures, but laboratories 
having similar or more complex mixtures 
to participate according to 


competing 
than could be 


excepting food prod 


hanges in 
United 
oncerned 
techni 


organizers 
Glenn 


Improvement in 


are welcome 
the NGAA 

Results of the current analytical series 
will be reported at the NGAA conven 
tion at Houston in April when a seminar 


m the subject will be held 


PAD Changing Top-Level 
Officials This Spring 


Several changes within the 
Administration for Defense will be ef 
fected this spring Assistant deputy 
\ P. Frame, Cities Service, will move 


Petroleum 
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For a specific condition...or a 
combination of requirements 
NI-RESIST offers a ready solution 





Mecnanicatty Simitar To Gray Iron, and resembling 
austenitic stainless steel in many characteristics, N1-Resist® 
provides a unique combination of properties at moderate 
cost... 

Ni-Resist has good resistance to corrosive attacks of acids, 
alkalies and salts. In 5% sulfuric acid, for example, Ni-Resist 
outlasts cast iron 100 to 1. 

Work-HarpeNtnc CHARACTERISTICS combined with thor- 
ough graphite distribution make Ni-Resist ideal for metal- 
to-metal wear service. 

Nr-Resist of normal hardness machines like 200 BHN 
gray iron and is readily weldable. 

Ni-Resist shows up to 10 times better scaling resistance, 
and up to 12 times better growth resistance than plain iron 
at temperatures up to 1500° F. 

NvResist has high specific electrical resistance. (140 micro 
ohms/cm*) 

Tuermat Expansion may be controlled from 60% higher 
than that of plain iron to a low approximating that of Invar. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


February, 1952 


A Gulf Publishing Company Publication 


Severat Types Or Nt-Resist are available to meet a variety 
of industrial demands. Get full information . . . mail coupon 
now. 

At the present time, the bulk of the nickel produced is 
being diverted to defense. Through application to the appro- 
priate authorities, nickel is obtainable for the production of 
Ni-Resist for many end uses in def and def sup- 
porting industries. There are authorized foundries, from 
coast to coast, equipped to quote you on N1-Resist castings 
in all common forms and shapes. 





The Interustionel Nickel Company, Inc. 
Dept. PR, 67 Wall Street, New York 5, N.Y. 


Please send me booklets entitled, “‘Engineer- 
ing Properties and Applications of Ni-Resist,” 
and, ‘Buyers’ Guide for Ni-Resist Castings.” 


Name 
Company 
Address 
City State 

67 WALL STREET 
NEW YORK 5, Wv. Y. 
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Shell Announces Several 
The Month... Public Relation Changes 


G. Gordon Biggar, formerly assistant 
manager in charge of special projects, 
for Shell Oil Company, has been pro 


NGAA Permian Basin Unit 
Meeting !s February 29 


The Permia is 


Standard (Indiana) Makes 
Whiting-Neodesha Changes 


_ a i) ( il I i 


Mulvaney 


McCoy 


Paulus Gets New Order Hi aon teniiaeate as moved 


special 


assul 
rector and 
Distribution 

l dauar 


Trends of Operations and Changes in Stocks 


rude stocks are from Bureau of Mines weekly reports; all others from American 
Institute weekly reports, which are estimates on Bureau of Mines basis. 


(All figures in thousands of barrels—add 000) 


Crade Oil Gasehne Gaseil and Distillate Residual Fuel 


Trends ia Preduction| Runs te Stocks | Preduction Stocks Production Stocks | Preduction) Stocks 
Week Ended Daily Stills Daily Week End Weekly WeekEnd Weekly |WeekEnd| Weekly Week Ead 
1951 
January 2 40,378 
February 2 2 7 38,995 
March 31 0 46 235,95 20,34 142,1 5 3,17 91 37,282 
April 28 5 2 242.47 . 36,080 
May 2 6,163 0 jaf ) 21,102 5 13 9,045 37,365 
June 30 6,1 9! 47,2 1,666 “543 5,7 03 41,097 
July 28 3,205 6 . 1 121, 17 76, y 44,987 
August 25 M 2 j 8,76 8,763 46,753 
September 29 47,569 
7 : ' 2 52 22.36 9,3 12, 10¢ v 49,168 





October 2 

November 24 

December 29 
1982 

January 26 
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\ J. McCoy has been promoted to 
the position of public relations field rep 
resentative, succeeding Mulvaney, and 
will supervise activities of the various 
comapny branches in Harris County as 
well as coordinating Shell's public rela 
tions program in the Gulf Mid-conti 
nent area. McCoy joined Shell in 1943 
as a training supervisor at Houston 
being transferred to New York in 1945 
as manager of the traming division 
Since 1947 he has been training repre 
sentative in the Houston area 


So-Vac Names P. W. Judah 
Lube Department Head 


~ = Judah has been appointed 
manager of the Lubricating Department 
of Socony-Vacuum Oil Company, In« 
succeeding Paul V. Keyser Jr., who was 
recently appointed general manager of 
domestic marketing 

Judah, who has been manager of the 
Industrial Divisior i the Lubricating 
Department since 1949, has been as 
sociated with Socony-Vacuum since 
1932, when he became a service station 
attendant at Elmira, N. Y He was 
graduated as a civil engineer from P 
due University in 1928 


New Sulfuric Acid Plant 
Planned for California 


Sulfuric acid w 

i new plant 

be erected ) ly | nsant 
Chemical ( [ ‘ Water 
Associated mpany lud tron 
the refiniur 

gases will be 

the new 


M 


Stanolind Decentralizes 
Accounting Department 


\ decentralization program of tts ac 
counting and treasury department at 
lulsa, which w: nitiated last year by 
the Stanolind land Gas Company will 
be completed next month with the estab 
lishment of the last office at For 
W rth, Texas 

ompleted the move 

lulsa to Houston to establish the 
Coast Division early this mont} 
'ffices have already been established in 
)klahoma City, Central Division office, 
ind Casper, Wyo., Rocky Mountain 


Division office 


R. S. Aires Opens Tokyo Branch 


R. S. Aries & Associates, consulting 
engineers and economists, New York, 
have announced the opening of a branch 
office in Japan. H. F. Alber, chemical 
engineer, has been named to head the 
office, and Teizo Schiohara, former head 

f the Japanese Drug Manufacturers 
Association and a graduate of Princeton 
University is also a member of the 


Tokyo office 


ACF Reports Results for 
Year-Long Scrap Drive 


The American Car and Foundry Com 
pany has collected 19,883 gross tons of 
steel scrap from its twelve plants dur- 
ing an intensive drive which started in 
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Inother Lxample 








GMX’s at Lone Star’s Abilene Booster Station 


...2 “packages” of flexibility 


pictured opposite are skid-mounted units . . . 2 

packages, factory tested and delivered complete 
with all auxiliary equipment. It's quite an advantage 
—made possible by the simplicity and extreme com- 
pactness of these modern Cooper-Bessemer 
compressors. 


I: MIGHT surprise you to know that the GMX’s 


Secondly, and perhaps even more remarkable, is the 
unusual flexibility of this compressor set-up. The sta- 
tion is piped so that it can pump either east or west 
—necessitating compressors that would operate effi- 
ciently despite widely varying pressure conditions. 
These GMX’s readily provided with the proper un- 
loading facilities to permit such flexibility. And. with 


suction pressures running lower than anticipated, 
months on end, it’s another example of how well 
GMxX’s can handle tough jobs. 


If you have a compressor job coming up, tough or 
simple, get all the money-saving facts on modern. 
long-lived Cooper-Bessemer V-angles— GMxX’s, 
GMV'‘s and GMW’s. They're ready to cut your costs 
on any compressor requirement from 200 to 3,000 hp. 





The 
Cooper -Bessemer 


Corporation 





New York, N.Y Washington, D. C Bradford, Penna 


San Francisco, Calif Houston, Dollos, Greggton, Pampa and 


Tulso, Okla 
Chicago, Iilinois 


Odessa, Texas Seattle, Wash 


St. Lovis, Mo Los Angeles, Colif 
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Parkersburg, W. Va 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


Shreveport, La 


Caracas, Venezuela 





i TS aep The Month... 
No more off the cuff decisions January, 1951. ACF cleaned up its shops 


by disposing of all scrap machinery, 

dies, formers and other loose scrap 

h bl | around the plants; a special representa- 

WwW en you compare OW r va ues tive was appointed to inspect the various 

plants and make a survey of obsolete 

industrial equipment which could be 
scrapped. 





| Pan American Reorganizes 
Research-Development Unit 


New research objectives and develop- 
ment of a more flexible organization 
have occasioned a number of changes in 
the Research and Development Depart- 
ment of the Pan American Refining 
Corporation at Texas City 

Dr. H. D. Radford has been named 
head of the Process Development Sec- 
tion, and Dr. F. T. Wadsworth has 
been appointed head of the newly 
formed Chemicals Section. J. A. Ridge- 
way has been named research associate. 
J. A. Grant has been promoted to the 
position as head of the new Chemical 
and Instrumental Section of the Analyti- 
cal Division 

The Analytical Division has been en- 
larged in the reorganization, and will 
continue under the direction of Dr. G. 
W. Jack, chief chemist. C. J. Robinson 

. has been promoted to group leader in 
Type O1B Centrifugal Blower in use by the Chemical and Instrumental Section, 
southern petroleum company. Capacity and Gene Stoneburner has been ad- 
2,000 cfm. Motor driven through gear. vanced to the position of supervisor of 
the non-technical group of the Analyti 

If you are considering new equipment for handling gas or air, we suggest cal Division 
Wilk has been appointed head 
: : ; of the enlarged inspection group of the 
selection, These factors will help you determine the unit that will best Analytical Division, with C. M. Wolston 
named supervisor of the Inspection Lab- 
factory, economical performance oratory. D. B. Meyer has been advanced 
‘ to the position of group leader in the 
You'll find that R-C equipment rates high in every one of these essential Process Design Section of the Develop- 


factors. With capacities ranging from 10 cfm to 100,000 cfm or higher, ment Division 


at moderate pressures, and with the exclusive dual-ability line of Centrif- ° . 
ugal or Rotary Positive types, you have a wide choice to meet the — a eo 
eleves an otrain 


most exacting needs, 
If you'd like to tell us about your specific problem, we'll gladly send 


you examine the essential values listed above, before you make your final 


match your specific application, and that will give you the most satis- 


Associated Anglo-Iranian refineries in 

detailed information for comparison, or ly engi help f Europe have doubled their collective 
“ é o . sarison, oO »p rig “e uo » - 

I Supt engmeering Reip irom capacity to about 180,000 barrels daily 


our 98 years of blower building experience. to compare with 85,000 barrels capacity 
a year ago. Company officials point out 

Roors-CoNNERSVILLE BLOWER CORPORATION that this increased capacity partially 

522 Crescent Avenue, Connersville, Indiana makes up loss of the 508,000 barrel daily 

plant at Abadan which the Iranian gov 

ernment took over last Fall. Principal 





capacity increases stemmed from the 
new 41,200 barrel refinery at Antwerp 
and the new distillation and ancillary 
units at Dunkirk which have increased 
the capacity there t 42,000 barrels daily 


B-A Names J. W. Morgan 
a SE - As Montreal East Manager 
Blower for producing low- The British American Oil Company 
pressure air for asphalt oxi- 7 ’ has appointed |. W. Morgan manager ot 
dation still. Driven by squir- its Montreal East refinery, succeeding 
rel-cage motor. Capacity the late R. F. A. Smith 
2,850 cfm. . Morgan joined British American at 
¥ Calgary refinery in 1939, and held sev 
eral positions in the manutacturing de 
Reg. U.S. Pat. Of partment before being appointed as 
sistant manager of the company’s Moose 
Jaw plant last year 


The William F. Clapp Laboratories, 

_ at Duxbury, Mass., will be directed 

ONE OF THE DRESSER INDUST RALES , , P ~ gn yg er 
president anc name¢ a director a a 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


CopPER ALLOY BULLETIN 








“Brid Ort” MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—1N CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 
=2 








Plastic model of a hot process water-heating system for laundries, textile plants and process industries 


Saves 30 to 60% fuel 


Relieves overloaded boilers. Courtesy 


The Patterson Kelley Company, Inc., 


East Stroudsburg, Pa. 


Reclaiming Waste Heat 
Pays Big Dividends 


Since every cloud of steam escaping 
into the atmosphere and every dis- 
charge of warm liquids into sewers rep- 
resents loss of valuable heat, it is no 
wonder that much thought is being 
given to the recovery of waste heat 
which may represent from 30 to 60% 


of the fuel used for generating steam. 


Lower Fuel Bills 


Every plant using an abundance of 
hot water or steam for processing, 
washing, cooking, sterilizing, heating, 
etc. is a potential prospect for making 
worth-while savings in its fuel bill and 
thereby reducing its cost of operation. 
In many instances the cost of special 
equipment for reclaiming waste heat 
will pay for itself in one or two years 


and represents an excellent investment. 


The illustration above shows a plas- 
tic model of a water heating system for 


February, 1952 


laundries, textile plants and process in- 
dustries. Laundries generate steam and 
use about two-thirds of it for making 
hot water and the balance for presses, 
fiatwork ironers and driers. The pro- 
duction of hot water represents the 
highest cost of operation. To reduce 
the cost of heating water it is necessary 
first to reclaim the heat from the hot 
waste water; second, the heat from ex- 
haust steam; and thirdly, from high 


pressure condensates. 


The hot water which ordinarily 
drains through the sewer and has a 
temperature between 120 to 130° F is 
first drained through screens to hold 
back foreign matter and is discharged 
into a sump from which point it is 
picked up by a non-clog, self-priming 
pump which forces the water through 
the tube of a closed type reclaimer. 


A Gulf Publishing Company Publication 





Heat Salvaged from 4 Sources 


Incoming fresh, clean water is circu- 
lated on the outside of the tubes, which 
are generally made from copper. The 
temperature of the waste water in the 
exit end of the reclaimer drops between 
70 to 80° F and brings up the tempera- 
ture of the fresh water entering be- 
tween 40 to 55° F to from 90 to 110° F. 
After it leaves the reclaimer the waste 
water is discharged to the sewer while 
the heated fresh water goes to the con- 
densate cooler. Here it picks up heat 
from the condensate, from high pres- 
sure steam from the machine, and from 
the booster heater in the plant. It then 
goes to the hot water storage heater. 
Exhaust from the steam water is con- 
densed through a copper tube nest in 
the storage heater and raises the tem- 
perature of the water in the storage 
tank to approximately the temperature 


required for processing. 


Temperature and Pressure 
Held Constant 


A circulating pump is used to dis- 
charge water from the storage heater to 
the booster heater, to maintain a con- 
stant temperature, generally 180° F, 
and a constant pressure to the wash- 
room or processing machine. This water 
is continually circulated to maintain a 
uniform temperature and pressure. 


Coils of tubes are either of copper or 
Admiralty brass or one of the other 
condenser tube alloys depending on 
the corrosive nature of the waste liquid. 
Duplex tubes are required whenever 
two different corrosive liquids are in- 
volved. Duplex tubing can be made in 
various combinations of materials to 
offset most kinds of double corrosion 
conditions. Combinations of Admiralty 
brass, aluminum bronze, aluminum 
copper, Muntz 
metal, naval brass, silicon bronze, alu- 


brass, cupro nickel, 


minum, lead, nickel, low-carbon steel 
and stainless steel are popular. 7881) 
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There’s a KEMP DRYER 


for every Moisture Problem 





3 BASIC DESIGNS 
AVAILABLE* 


ORIAD) Dries air used to actu 
ate tool vaives nstruments 
et« wher irying requirements 
are moderat 


RADIATION COOLED Forsmall 
or medium flow rate fer low 
operat 1 ‘ 1 Maximum 
etficier 


CONVECTION COOLED Pro 
vick ntinuous drying mocity 


and gases at m mum 








hiM 


OF BALTIMORE 





Dry air, gases, liquids to 
sub-zero dew points ... 
at minimum cost 


Quality, diversity, flexibility, economy 

four good reasons why Kemp 
Dynamic Dryers offer you the dest solu- 
tion for any moisture problem. Kemp 
superiority of design and engineering 
know-how is your assurance of depend- 
thle, low-cost performance whether you 
dry air, gases or liquids. Many Kemp 
users report drying to sub-zero dew 
points for as little as Me per mcf 
including all charges for labor, capital 
investment and materials. In addition, 
Kemp guarantees operation of every 
unit to meet your specifications 


Kemp Engineering Versatile 
Gas, electric or steam regeneration is 
standard equipment with every Kemp 
Dynamic Dryer with or without 
cooling units. Also, depending on your 
needs, you have a choice of manual, 
semi-automatic or fully automatic opera- 
tion. In every instance, Kemp will 
specify the proper dessiccant suitable for 
your operation. Chances are there is a 
standard Kemp design that is ideal for 
your plant and saves you money too. It 
costs you nothing to investigate 


DYNAMIC DRYERS 


For technical information and facts on how Kemp 
Dryers con solve your moisture problems, 
write for Bulletin D-27 to 
THE C. M. KEMP MFG. CO. 

405 E. Oliver St., Baltimore 2, Md. 


Month... 


recent board meeting. The election was 
necessitated because of the recent death 
of Dr. William F. Clapp. Richards had 
been Dr. Clapp’s assistant for the past 
16 years and was nominated by Dr 
Clapp as his successor 


Latest BOM Report Mere 
Revision of Original 


The latest government report on com 
mercial production of synthetic liquid 
fuels from coal was challanged as “mis 
leading” by the Synthetics Fuels Com 
mittee of the National Petroleum Coun 
cil which reported a cost figure of 12 
cents a gallon for gasoline production 
should actually be 41 cents 

Committee chairman, W » 3 
Rodgers, The Texas Company, declared 
the coal hydrogenation proposal “fan 
tastic and out of the question.” The 
committee made its report after studying 
the November 19, 1951, cost analysis 
released recently by the Bureau of 
Mines. The plant proposed in the latest 
Bureau report could not be classified as 
a liquid fuels venture, said the commit 
tee, because chemical production ac 
counted for more than half of the total 
revenue 


The 


Truman Urges Snythetics— 
Omits Budget Provision 


In his budget message for the 1953 
fiscal year President Truman stated that 
“research and operation of pilot and 
demonstration plants for production of 
synthetic liquid fuels from oil shale and 
coal will be continued.” wever the 
budget he presented did not provide for 
further expansion in that direction 
request for 1953 $7,630,304, showe 
slight increase over the estimate: 
433,704 which will have been spe 
the program by Tune 30. Further 
mark hinted tt at ™ I 
secured from the borr 
which he pr 
$900 mi 

Funds f 1 vencies as the Petr 
leun n trati for Detense and 
the Defense Production Act authority 
whi expire June 30 under present law 
vere not entione PAD has requested 
$3,435,000 tor t 1953 fiscal year, and 
} re the Bureau of the 

he 1951 fiscal year the 
$OR5. 120 and wil 


1 $2,431,100 by 


National Research Adds 
Dr. James Gardner to Staff 


James H. Gardner I ec 
he Petrochemical Research 


< 
it Nationa 
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@ ROLLING ACTION... 


for superior spring-diaphragm characteristics 


The pre-moulded neoprene diaphragm in the Honeywell 


Series 700 Valve features rolling action eliminates wrin- 
Sb beXe Me) a ohb tel abbele, responds to slightest change in signal 
air pressure may be used with either air or gas as 


actuating medium. The Honeywell Series 700 Valve is avail- 
able in a wide range of styles and sizes has al/ the fea- 
tures you look for in a fine valve. Write today for your copy 


of Bulletin 700-3 


MINNEAPOLIS - HONEYWELL REGULATOR CoO., Industrial 
Division, 1907 Windrim Ave., Philadelphia 44, Pa 





Honeywell 
V A Ll V E ee ie T Ss 
Fout we Cloutioly. ann 


The Month... 


. a lecturer in the Chemical Engineer- 

y I m mpresso pecial ° = 
WH NO Pumps, fans, compr — ing Department at the University of 
Houston. He will supervise the physical 


processing machines, in fact almost ] 
chemistry phases of the petrochemical 


TURBINE any machine requiring driving power research program undertaken jointly by 
. . : National Research Corporation, Electric 

can be fitted with an economical and Bond and Share Company and United 

Gas, directed toward the development of 


DRIVE? dependable steam turbine driver se- 
new chemicals trom natural gas 
© lected from the many types available. 


| Conoco Advances Govreau 
Steam turbines provide safety, low maintenance expense and ability To Manufacturing Division 


C. P. Govreau, manager of operations 
in Continental Oil Company's petro- 
chemical plant at Baltimore, Md. has 
been promoted to assistant manager of 
A large selection of types and frame sizes, special features and the manufacturing department, Houston. 
- é ‘ . ‘ ; Govreau, born in Rocky Ford, Colo., 
accessories are available on short delivery to suit your application. attended Colorado College at Colorado 
Springs, and joined Continental in a 
clerical position at Denver in 1927 

Promoted and transferred to the gen- 
eral offices in Ponca City, Okla, in 
1929, Govreau advanced through several 
positions at Ponca City and Baltimore, 
becoming superintendent of the Balti- 
more plant in 1950. He was named man- 
ager of operations there in June, 1951. 


to operate for long periods without inspection. Unsheltered installa- 
tions are highly practical. 





Du Pont Appoints Towery 
Houston Chemicals Head 


Du Pont Petroleum Chemicals Divi- 
sion has appointed Charles D. Towery 
manager of the Gulf Coast District with 
headquarters in the Bank of Commerce 
Building. Towery has been associated 
with the Division since 1947, first as 
sales service representative and later 
as manager of the Mid-continent district. 
He formerly was employed by Bethle- 
hem Supply Company of Houston, and 
served das a petroleum advisor in the 
J). S. Navy during the war 


Ries Appointed Whiting 
Plant Research Associate 


Herman E. Ries, Jr., has recently been 
appointed research associate in the 
Whiting Research Laboratories of 
Standard Oil Company (Indiana). Dr. 
Ries received his Ph.D. in chemistry 
from the University of Chicago and has 
been associated with the Sinclair Re- 
fining Company for the past 15 years 








| Standard Indiana Names 
Reppen New Group Leader 
Harold FE. Reppen has been promoted 
to group leader m technical service at 
the Whiting, Ind., research laboratories 


m : . : : . of Standard Oil Company (Indiana). 
Among the newest in the Murray turbine line is the Type V vertical | Reppen joined the company in 1943 as 


turbine, above. This machine provides completely enclosed construction, a chemical engineer following graduation 
either direct-connected or geared for vertical pumps up to 600 HP and | from the University of Illinois 
beyond. See that your new vertical pump is driven with a Type V steam 
turbine. | Ashland Executive Resigns 
| J. Howard Marshall has resigned as 
| vice chairman and director of the Ash- 
Contact your nearest Murray representative or write direct to— | jand (i) & Refining Company and will 
engage in legal and operating phases of 
the oil industry 


IRON WORKS COMPANY | = 
| Ed Guidinger, Phillips, 
Retires After 26 Years 

BURLINGTON, IOWA | pone F gto thie consultant to 


C. R. Musgrave, vice president supply 
Builders of Steam Power Equipment for Three Quarters of a Century. | and transportation, Phillips Petroleum 
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Woteen Se, 


MANAGEMENT 





PURCHASING 


wert 


chemical and pipeline industries 
at a minimum price consistant witt 


quaiit 


ENGINEERING 


Western's Engineering Department 
$ aovailabie to tailor any type 
of heat exchanger to the specif 
problem faced. Close attention to 
engineering details and specifica 
qions assure long and serviceable 

> on all telescopic ‘exchanger, 
shell and tube exchangers, at- 
mospheric sections and re-boilers 


fabricated by Western. 






NORDSTROM Valves 
TAYLOR Fittings & Flanges 
CHAPMAN Valves 

CRANE Valves 


At these- convenient stores 
Tulsa, Okla. 
Pampa and Greggton, Texas Stores 





Cat-Lube'| does 
double duty 
for Sohio 








Sohio's continuous 
contact filtration and 
catalytic cracking units 





The Sohio lube finishing unit represents the most 
advanced engineering concept for the continuous 
contact filtration process. In this plant, operating 
and maintenance costs are reduced and capital 
investment was lowered as compared to earlier 
installations. 


Fluidized handling of the adsorbent permits a 
dust-free operation and hence a marked improve- 
ment in unit housekeeping. These are obvious 
important advantages but Sohio has added to 
them equally important economies through the 
use of Filtrol's Cat-Lube (Adsorbent Catalyst). 








FILTROL DOUBLE-DUTY CAT-LUBE IMPROVES MAJOR OPERATING ECONOMIES 


Filtro! Cat-Lube at Sohio's Lima plant does double duty. After bringing the 
finished oil to high specifications demanded of the decolorizing step at the lube 
plant, the spent adsorbent filter cake is slurried with fresh cat cracker feed and 
pumped to the fluid catalyst cracking unit. Although this unit is not equipped 
with a precipitator, activity maintenance is good and the ‘‘cat cracker’’ has 
continued to show a high level of performance. 


Write for full information on Cat-Lube 
FILTROL CORPORATION 


OFFICES: 727 WEST SEVENTH ST., LOS ANGELES 17, CALIFORNIA 
ry PLANTS: VERNON, CALIF.; SALT LAKE CITY, UTAH; JACKSON, MISS. 
CATALYSTS awo ADSORBENTS 


*T. M. REG. U.S. PAT. OFF. 
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The Month... 


Company, is retiring after more than 26 
years of service with that company. He 
received his B.S. degree from the Uni- 
versity of Nebraska in 1908 and spent 
several years in the East, before going 
to Bartlesville in 1912 to work for vari- 
ous oil companies. In 1919 he went into 
business for himself 

In 1925 Guidinger joined Phillips as 
petroleum engineer, and by 1932, he was 
given charge of crude oil sales and pipe 
lines. Later he became executive man 
ager of crude oil pipe lines, and con 
sultant to Musgrave 


Chemicals Pioneer Dies 

James A. Rafferty, vice president and 
director of Union Carbide and Carbon 
Corporation, died recently at Fort Lau- 
derdale, Fla. Rafferty was a pioneer in 
the development of the synthetic organic 
chemical industry in the United States 
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built up largely under his direction 
since 1920. During World War II he 
was executive official in charge of the 
extensive operations of Union Carbide in 
behalf of the government's wartime syn 
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thetic rubber and atomic energy pro 


grams 


Harry Kelly, Gulf, Dies 


Harry J. Kelly, who retired as man 
ager of the construction and maintenance 
division of the manufacturing depart 
ment of Gulf Oil Corporation on Decem 
be 31. died suddenly January 21 Kelly 
joined the Gulf companies in 1916 when 
he was employed im the construction 
division of its Port Arthur, Texas, re- 
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Gulf Veteran Dies 

Joseph A Pellettere Gulf Oi Cor 
poration chemical engineer, died last 
month. Pellettere had been employed by 
Gulf. since 1922, shortly after graduating 
from Rice Institute. Since 1935 he had 
been stationed at the company’s home 
office in Pittsburgt 


LETTERS 


OK’s Anson Article 
lo The Editor 

Although some time has clapsed since 
I received the December issue of 
PETROLEUM REFINER, feel that a com 
ment is still in order concerning an 
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article which appeared therein 

| refer to Dr. I. A. Anégon’s article 

The Engineer's Special Interest In 
Finance.” I read it immediately and was 
so impressed that I asked my wife t 
read it also. She did and shared my 
opinion that it was an excellent bit of 
advice and well worth reading. I am sure 
that Dr. Anson's article will do much 
toward shaping the thinking of many 
young engineers with respect to their 
attack on the future 

Rarely, if ever, does one find such an 
article, in or out of technical journals, 
and I sincerely hope that the publishers 
of the “Refiner” will see fit to print 
more ff the same even though the 
subject matter may seem to deviate 
from the purpose of the magazine 

(signed) George Jandacek 

8622 So. Loomis 
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SAVE TIME... 


By using the free and convenient Reader Service Postcards on opposite 
page. Circle on the card the identifying key number listed below for 
each advertisement in this issue on which additional data are desired. 


IT’S FAST, CONVENIENT, CERTAIN 
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Carbon Removal 


Magnus 751 is produced by Magnus 
Chemical Company to remove carbona- 
ceous deposits from the tabes of fuel 
oil heaters without dismantli the 
equipment. Cleaning is accompli 
exposing the deposit on the tubes to the 
action 751. 





Circle No. 1 on Postcard 


Heat Insulation 


A booklet containing new information 
about the use of hydrous calcium silicate 
insulation has been compiled by the 
Kaylo Division of Owens-Illinois Glass 
Company. Depicted are industrial and 
commercial uses for Kaylo heat insula- 
tion for temperatures as high as 1200° F. 


Circle No. 2 on Postcard 


Packing Glands 


Packing glands designed for general 
use and ease of instaliation in process 
control, pilot plant or laboratory — 
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tions, have been announced by 
Corporation. Made of stainless steel, 
they are available to accommodate 

from to 13/32 inch D.D. Two types 
are furnished with asbestos ite 
packing and may be used as l stuff- 
ing boxes or to seal static lines, thermo- 
couple wells, dial type thermometer 
stems, or any round tubes or rods. An- 
other type employs powdered tale as 
a sealant and is chemically inert. 
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To Get 
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EASY TO USE... FREE 


Circle on one of the cords ot right 
the identifying numbers of each new 
equipment and catalog item or adver- 
tised product on which you want more 
information. Print your name and ad- 
dress plainly. Tear out and mail cord. 
That's all there is to it. No postege 
is required if card is mailed in U.S.A. 
your request will be forwarded 
promptly to the company concerned, 
and the reply will come direct to you. 
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Water Control Valve 


Manufactured by R-S Products Cor- 
poration, an S. Morgan Smith Company 
subsidiary, a 125-pound cast-iron valve, 
No. 817, consists of a 12-inch beveled 
vane which seats against the body side 
wall with a 4-inch vane mounted in the 
center of the larger vane. It is employed 
in a turbine bypass line for controlling 
the required quantity of water when the 
turbine is not in use or operating at re- 
duced capacity. Both vanes are motor 
operated 


Circle No. 6 om Postcard 
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AND EQUIPMENT LITERATURE 


Use one of the free and convenient Reader Service Postcards on this 
page to request copies of the catalogs in which you are interested. 





Lab Activity Detailed 

Activity and function of each division 
of its laboratory is examined in Kellog- 
gram, latest issue by The M. W. Kellogg 
Company. The booklet details some of 
the research and development done in 
developing Fluid hydroforming, and also 
describes research toward perfection of 
Kel-F, special fluorocarbon-type plastic. 


Circle No. 7 on Postcard 
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Fork Lift Trucks 
“What Makes It Tick?" is the booklet 
the wd 8 poe My et perry 
S purpose o 
ee rabies ae tet ak Hh 
trucks. It provides a non-technical 
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General Purpose Pump 


Construction details on the Allis- 
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given in a new 
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Water Hammer Solution 


Cause, effect and control of water 
hansen’ te sider Geotane tin dome 
considered in a new bulletin published 
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n Gauge Company. The 
to piping, instruments other parts of 
water systems, and considers methods 
of controlling the situation. 
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Arc Welders 
The new model GA “W: 





. . CARD EXPIRES MAY 10, 1952 


them mee 
straight polarity heliwelding with Thor- 
Tung, according to the manufacturer. 


Circle No. 11 om Postcard 


(More Literature Items on Pages 
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Truck-Mounted Radio 


at West 
Appli 
is shown acknowl 


An industrial truck operator 
Electric Corporation's 
Plant 
over his truck-mounted, 


inghouse 
ance Division 
edging an order 
Intraplant shipments 
and tightly 
communi 


short-wave radio 


are said to be speeded up 


organized by such a two-way 


lispatching office car 
fleet 
information on sup 
Similar t 


the unit 


cation, and one 
handle the 


orders, 


entire of trucks, giving 
gathering 
taxi dis 


plies and location 


patching systems serves to 
maintain perpetual inventories of mate 
riels as well as controlling shipments in 
the plant 


cv 


Automatic Lubricator 


Elliott Company has announced a new 
sight-feed lubricator which assures ade 
quate lubrication of tube cleaners and 
other air or steam 
powered tools. Once 
set, this new lubri 
cator is said to re 
quire no adjustment 
being actuated en 
tirely by 
the operating air or 
steam, not by flow 
As long as pressure 
is supplied, 
curately metered into 
the operating hose 
When operating 
pressure is off, oil 
flow is shut off tight 
The rate of oil flow 
is controlled by a 
knurled cap which is backed off to in 
crease flow, tightened to reduce it. Flow 
is normally set for 25 to 50 drops per 
minute, as observed in the 


sight 
Circle No. 13 on I 


pressure ot 


oil is ac 


glass 
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KEEP INFORMED by requesting additional informa- 


Plug Valves 

\ new descriptive catalog covering 
the entire line of Porter Lubricated 
Plug Valves is available and provides 
cross-section and cut-a-way illustrations 
as well as line drawings of unusual fea- 
tures of the design. Particularly adapted 
for use where positive, leak-proof oper- 
ation as well as corrosion resistance is 
necessary, the valve ranges in size from 
Y% to 12 inches 
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Electric Trucks 

A bulletin by Barrett-Cravens Com- 
pany describing their new “Hi-Lift” 
Power Ox electric trucks is available, 
and gives specifications and illustrations 
of these “walkie” units which are de- 
signed for lifting, moving and stacking 
heavy loads. Truck capacities range from 
2000 pounds to 4000 pounds with a total 
lift range from 121% inches to 68 inches 
All models have electric lift and travel 
with push button control in the handle 
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Thin Section Welding 


O1 


A new process for welding thin sec 
tions of stainless steel has been perfected 
by the Rochester Manufacturing Com 
pany, Inc. The all stainless steel, dial 
type, bi-metallic thermometers produced 
by this process becomes one sturdy as- 
sembly of case, stem and conection nut 
Like spot welding, no new metal is 
added. Photo shows how stainless steel 
weld replaces silver solder at stem and 
case. Stainless steel has high corrosion 
resistance not possessed by silver solder 
Freedom from breakage and release of 
contaminating liquids, and high corro 
sion resistance will eliminate costly sep- 
arable sockets for many process applica 
tions, predict the manufacturer 
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Welding Couplings 

Tube-Turn SF Welding couplings are 
described in a new folder by Tube 
Turns, Inc., which includes specification 
tables and photos showing construction 
and use 
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tion on new equipment and services described here. 
SAVE TIME by — the Reader Service Postcards on 
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opposite page. Circ 


number on card corresponding 


to the number listed at the end of each new equip- 
ment item on which you desire additional au 


Sight-Flow Indicator 


Trin-Vue sight-flow indicator, manu- 
factured by Trinity Equipment Corpora- 
tion and marketed by Brooks Rotameter 
Company, is designed for checking the 
flow of a fluid in piping systems and 
for visual examination of the fluid in the 
line. Two windows located on opposite 
sides of the Trin-Vue permit maximum 
visibility and examination of the fluid. 
Ihe windows are sealed in with O-Ring 
gaskets Truare retaining rings. A 
bulletin contains further information 
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Soundproof Booth 


An acoustical phone booth designed 
to reduce industrial noises has been 
marketed by S. W. Nichols Company, 
Inc. Known as NICO, it is light weight, 
portable, easy to install, and only 2x2x3 
feet. It is constructed of wood with 
perforated hardboard and may be in 
stalled on metal or wood walls, close to 
any phone 
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Flow Meter 


gas flows are easily con- 
trolled by the Brooks Mite Purge Meter 
manufactured by Brooks Rotameter 
Company. The unit is coupled with a 
Conoflow H-11 constant differential re 
lay. This inexpensive assembly is de- 
signed to maintain a constant pre 
determined flow rate regardless of varia- 
tions in either the upstream or down 
stream pressure 


Liquid or 
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It took two railroad cars to provide passenger accommodations” for this 
depropanizer tower—as Sun Ship workers readied it for shipment. 


| Ever see a bronco at the first touch of the saddle? Ever see a 
gusher well come in? The resemblance doesn’t end with the 

S furious first burst of action, even though the saddled pony 

stands quiet...and the stream of black gold pours placidly 








into the refinery—until man renews his taming process. 


Breaking a fractious horse... cracking petroleum ... makes 
them both useful. And both tasks throw the full test of pres- 
sure on the men who tackle the job... and on the equipment 

they use. 


Tanks and towers... in fact all refinery and chemical equip- 
ment built at Sun Ship has been meeting the toughest tests of 
pressure through years of service. That's to be expected. The 

men of Sun Ship who build it have shown their ability to meet 
and master the production pressure of time ... and the engi- 
neering and shipping problems that go with the task of con- 
structing and delivering the gigantic equipment that helps 
build a greater and stronger America. 


ott 
SHIPBUILDING &@ DRY DOCK COMPANY 


(SINCE 1916) 
ON THE DELAWARE « CHESTER, PA. 


25 BROADWAY « NEW YORK CITY 
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Acid Safety Goggles 


Acid safety goggles, named Duo-Chem, 
are manufactured by United States 
Safety Service Company and features a 
bright yellow vinyl frame, the American 
Standards Association color code for 
acids. Light weight, the frames and lens 
are constructed of vinyl. The one piece 
lens is made from special vinyl acid re- 
sistant optical plastic which will not 
stain or discolor from fumes, va 
pors, splashes. It is replaceable and can 
be removed easily. The goggles fit over 
personal 


Circle N 21 on P 


acid 
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Electric Box Furnace 


The Cooley Electric Manufacturing 
Corporation has added a larger 
BL Electric Box Furnace to its 
available in three stand 


new 
type 
line 
ard sizes with working chamber dimen 
12x 8x 18 inches, 12x 8x 24 
inches, and 12 x 8 x 36 inches, this fur- 
nace is now offered with a chamber size 
New features are 


Formerly 


sions of 


of 15 x 12 x 30 inches 
the Cooley embedded type of heating 
unit which protects the heavy element 
wire from atmospheric attack; elements 
formed in ceramic slabs, located in each 
side of the furnace to maximum 
and uniform heat distribution; and slab 
h them to act 


give 


shaped elements to cause 
as baffle 
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Bellows-Type Connector 


Fabricated of chemically inert Teflon, 
the new “John Crane” bellows type con 
nector manufactured by the Crane Pack- 
ing Company, has 
many pipe line appli 
cations where vibra- 
tion, expansion and 
electrolysis exist in 
the handling of corro- 
sive liquids or gases 
and solvents. The 
new connector 1s 
electrically non-con- 
ductive, flexible even 
at minus 94° F. and 
as strong at 480° F 
as at 70° F., accord 
ing to the manufac 
turer. This connector 
serves as a vibration 
dampener as well as 
an expansion joint, and connects mis- 
aligned couplings and insulates flanges 
electrically. End flanges of the joint are 
French-type envelope gaskets made in- 
tegral with the joint for easy assembly 
between companion flanges and a tight, 
leak-proof seal on installation. A book 
let is available 
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Power Equipment 


An illustrated bulletin entitled “Power- 
thrifty Products by Phillie Gear” is 
offered by Philadelphia Gear Works. It 
shows their line of gears, speed reducers, 
flexible couplings and limitorque valve 
controls, and specifies types and size 
ranges 


Circle No. 24 on Postcard 


Quick Setting Cement 


Permanent fixation of anchor bolts for 
fastening machinery, hand rails, or 
equipment to concrete, is said to be ac- 
complished by use of Por-Rok Quick 
Setting Cement, a product of The Halle- 
mite Manufacturing Company. This 
product is simple to use, as it is povred 
from the can without heating, into the 
hole holding the bolt. Por-Rok is said 
to be self-bonding, self-levelling, oil- 
resisitant, and will not shrink 
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Locks Bolt Caps 


A device providing positive locking of 
locknuts is being manufactured by The 
Security Locknut Corporation under the 
trade-name, Security Caploc. It affords a 
protection against moisture and corrosive 
action, to keep the nut movable. A heat 
treated alloy spring steel insert within 
the cap acts as a locking device. Caplocs 
are standard except as to height. 
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Industrial Welder 


A new heavy-duty direct-current weld 
ing machine is being marketed by the A 
©. Smith Corpora 
tion and is designed 
for all industrial uses 
where DC welding is 
required. Extensive 
field testing has 
shown the new unit 
to be free of stack 
failure. This is ac- 
complished by direct- 
ing a high velocity 
downdraft of cool air 
over the rectifer 
stacks before passing 
this air through other 
parts of the machine, ° 
with the blast being 
expelled at the base 
of the welder. This 
is said to assure 
proper cooling and to promote internal 
machine cleanliness. This machine re- 
tains all principal construction features 
of Smith's heavy-duty AC welder. 

No, 27 
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Spectrometer 


The Norelco Geiger-counter recording 
X-ray Spectrometer used for X-ray 
powder diffraction work and fluores- 
cence analysis, and incorporating a novel 
X-ray optical arrangement which gives 
extremely high resolution, has been im- 
proved by the Research & Control In 
struments Division of North American 
Philips Company, Inc. The complete 
assembly consists of three components 
basic X-ray diffraction unit; a wide 
range Geiger-counter goniometer; and 
an electronic circuit panel with strip 
chart recorder. The Geiger-counter goni- 
ometer is designed to scan and analyze 
X-ray diffraction spectra of specimen 
materials by divergent-convergent beam 
focusing geometry 
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the one 
Forged Steel Gate Valve 
that gives you this 
4-WAY 
PROTECTION 


winnwad 
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screw. Bonnet joints are either 
gasketed or metal-to-metal. Pres- 
sure range: 2000 Ib. at 100°F. — 
380 Ib. ac 1000°F. Forhigher pres- 


Chapman List 960 
Forged Steel Gate Valves are man- 
to 2” 


An exceptionally wide range 
of services is covered by this 


small forged steel gate valve . . . ufactured in sizes from Ve" 


giving you the same consistent 
top level performance on many 
different jobs. 


inclusive, and in these 2 types:(1) 
Rising stem with yoke (shown), 
and (2) Rising stem with inside 


sures, specify List 990. Send for 
illustrated Catalog No. 10. 


THE CHAPMAN VALVE MFG. CO., INDIAN ORCHARD, MASS. 
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Rust Preventive Paint 


An improved formula of its certified 
rust inhibitor No. 425 has been 
nounced by United Laboratories, 
his new rust preventive paint 
within ten minutes under normal condi 
tions and one hides any metal 
surface 


coat 
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Laboratory Stopcocks 


4 full range of laboratory stopcocks 
recently introduced by the Emil Greiner 
Company, provides small, medium and 
large cover sizes ranging from 2 mm. to 
15 mm, These Universal stopcock adapt- 
ers are designed for laboratory techni- 
cians who require pressure stopcocks 
for burets, gas sampling, measuring ap- 
paratus, etc. They are manufactured of 
corrosion resistant materials, and are 
said to eliminate the annoyance of leak 
ing stopcocks and the high cost of 
special pressure stopcocks. The small size 
comes in 2-4 mm.; the medium size in 6-8 


mm.; and the large size in 10-15 mm 
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Cooling Towers 


bulletin by Aqua-Therm, Inc., 
distinguishing feature of 
scrubbing towers, a 
fill which provides 50 
area for each cubic 


A new 
describes the 
their cooling and 
stoneware saddle 
square teet surtace 
foot of volume 
No. 31 »stcard 
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Valve Lubrication 
An article reprint by Minneapolis 
Hontywell Regulator Company entitled, 
“Proper Valve Lubrication—A Prerequi 
site to Good Control,” discusses the im 
lubrication in 


peak effi 


portance of valve 
keeping 


crency 


proper 
valves 


operating at 
m Postcard 
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Industrial Plastic 





Polydur—an_ unplasticized polyvinyl 
chloride, rigid, plastic—a product of 
Munray Products, Inc., is available 
in fabricated tanks, hoods, vents, ducts, 
etc. It is recommended for industrial 
equipment used under highly corrosive 
conditions. Polydur withstands temper- 
atures up to 170° F. without dimensional 
deformation and does not lose chemical 
properties even at higher temperatures 
Dielectric, self-extinguishing, and non- 
brittle at temperatures, it is 
lighter than aluminum 
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sub-zero 
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Plastic Electrical Tape 


Designed for applications where more- 
than-average mechanical strength is 
needed, the new heavy-duty plastic elec- 
trical tape designed by Minnesota Min- 
ing and Manufacturing Company has 
been designated “Scotch” brand electri- 
cal tape No. 21. It is recommended for 
anti-corrosion protection tor 
and equipment laid underground 
where resistance to cuts and abrasion by 
rocks during back-fill is important. The 
tape has a black, vinyl plastic backing 
that is 20 mils thick, with dielectric 
of 22,500 volts, insulation re 
200,000 megohms, and an 
corrosion factor of 1.0 


pipes, ca- 


bles 


strength 
sistance ol 
electrolytic 
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Water Level Alarm 


A new Hi-Lo Water Alarm, based on 
the same established thermostatic prin- 
ciple as the Copes Feed Water Regula- 
tor, has been announced by Northern 
Equipment Division of the Continental 
Foundry & Machine Company and is 
described in a new bulletin. Designed for 
high-pressure service; it is adaptable for 
both stationary and marine boilers. 
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Temperature Bath 


Precision Scientific Company has re- 
designed the “Frigistat” bath to provide 
frost-free, operation with a minimum 
of temperature control adjustments. De- 
signed expressly for following ASTM 
method D97, the bath, although manu- 
ally operated, can be maintained within 

2° The seven unit test chamber and 
the dry ice chamber are insulated with 
2% inches of glass wool at the sides and 
bottom. The cooling medium is circu- 
lated in the test chamber through coils 
which do not allow interchange of fluid 
between chambers. A full charge of dry 
ice plus the efficient one-quarter hp. 
pump will reduce temperature of the 
test chamber to —90° Eis 2 about one- 
half hour. 


Circle No. 36 on Postcard 


Control Center 


A new motor control center for use 
wherever two or more a-c motors with 
up to 200 hp. and 600 volts are con- 
trolled from a central location, has been 
announced by General Electric. Accord- 
ing to G-E engineers, the center pro- 
vides a simplified method of centralized 
installing and servicing for a-c combina- 
tion motor starters in NEMA sizes 1-5, 
as well as lighting nanels and associated 
equipment for a group of motors 


Circle No. 37 on Postcard 





Hich Gas Scrubbing Efficiency 
AT Low cosT! 


-_ Chemico bulletin contains 
factual information on the two 
types of Chemico P-A Gas Scrubbers. 
Both scrubbers offer high collec- 
tion efficiency at low cost. Both are 
now being successfully used in a 
wide range of industries. 

The bulletin gives performance data 
on the P-A Venturi Scrubber that 
effectively and economically removes 
sub-micron dusts, fumes and mists 





from industrial gases, and the 

P-A Cyclonic Scrubber for the 
removal of micron-size dusts from gas 
streams. If you have a gas scrubbing 
problem, write us detailing your 
specific requirements. 








CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y. 
CABLES : CHEMICONST, NEW YORK : 
TECHNICAL REPRESENTATIVE IN EUROPE—CYANAMID PRODUCTS LTD., LONDON Chemico plants we 


TECHNICAL REPRESENTATIVE IN SOUTHERN AFRICA—SOUTH AFRICA CYANAMID (PTY) LTD., JOHANNESBURG profitable investments 


cc ase 
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Welding Coupling 


As seen in the photo, the Tube-Turn 
SF (scale-free) welding coupling manu- 
factured by Tube Turns, Inc., consists 
of two forged halves designed to elimi- 
nate damaged welding scale in piping 
systems. The ends of the hubs are pre- 
pared for welding to pipe or welding 
fittings of corresponding sizes. When the 
halves are brought together, the tongue 
of one slips into the groove of the other 
cavity directly 
welding area pre- 
the formation of 
The cavity 
interior from the extreme 


circumferential 
bev ele d 


and the 
beneath the 
vents burn-through or 
icicles in the interior also 
insulates the 
welding heat and so prevents scaling 
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Comprehensive data on Barksdale 
Valves’ new Crescent valve line is con- 
tained in a bulletin edited for industrial 
use. Performance characteristics include 
continuous fast cycling of up to 600 cy- 
cles per minute without over-heating; 
production line valves which registered 
over 40 million cycles on test; size 
ranges of 4%, M&, %, and % inch, for 
single and dual pressure operation on 
air, water or light oil from 0 to 150 psi 
Solenoids are available for all standard 
voltages AC and DC. Solenoids and pi- 
lot valve parts are the same for all sizes 
to simplify maintenance 
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Coating Gun 


“shot concrete 
pneumatically 

or gunned concrete” 

tondactor, ac 


Whether you call it 
air placed concrete 
placed concrete 
it can be done with the 
cording to Air Placement Equipment 
Company, manufacturers of Bondact 
process equipment. The Bondactor Jun 
ior comes as a complete unit with a 60 
cfm air compressor. Two of this model 
can be operated simultaneously with a 
105 cfm compressor. In operation a 
siphoning action pulls the pre-mixed dry 
material from the hopper sleeve 
to the gun; air entering the 
through a common jet this 
siphoning action so that perfect hydra- 
tion is assured at all times. Where large 
volumes are required, the 1000-S model 
is recommended, This model can double 
its capacity to three cubic yards of pre- 
mixed aggregate per hour. “The Bond- 
and “Use the Bondactor” de 
scribe the machine and use in detail 
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Suction Line Strainer 


Universal Valve Company has de- 
veloped a 1%-inch suction line strainer, 
611G, which will fit 
a 2-inch tank open 
ing and is intended 
for use in pump suc- 
tion lines. It is so de- 
signed that the liquid 
must enter from the 
instead of the 
bottom. In this treat- 
ment the water is 
not trapped and the 
line is kept free of 
foreign matter and 
sediment. On exist- 
ing installations 
where volatile com 
pounds have been 
used, the 611G will 
eliminate the danger of an explosion set 
off by sparks caused when chipping out 
existing bushing, according to Universal 


Circle No. 41 on Postcard 


sides 


Electrical Equipment 


A summary of all General Electric 


Company testing and measuring equip 
ment for laboratory and production line 
use is contained is a new catalog, which 
is now available 

No. 42 
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Materials Control 


Remington Rand has offered a book 
detailing a unique method of materials 
control to shorten production time and 
increase production rates 
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Temperature Regulator 


Farris Stacon Corporation has added 
a new instrument to its line of self- 
operated temperature regulators which 
is known as Type UBA. The UBA is 
packless, single seated, fully balanced, 
and hermetically sealed for reliable op- 
eration under the most adverse condi- 
tions. A handy visual control is provided 
by a dial on top of the regulator. This 
instrument is available in 4, % and 
%4-inch sizes for steam pressures to 150 
psig, and control of temperature be- 
tween 30° F. and 325° F. Control can 
be applied over a 60° F. range. Standard 
equipment includes eight feet of capil- 
lary tubing and a one inch NPT con- 
nection on the bulb. 
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Welding Electrodes 


\ new electrode-selector chart, listing 
the proper electrodes to be used in the 
welding of various metals, has been 
made available through General Electric 
The new bulletin is designed 

condensed information on 
electrodes for various 


Company 
to present 
recommended 
welding jobs 
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Coiled Aluminum Tube 


Alcoa Utilitube has been registered by 
the Aluminum Company of America and 
general aluminum coiled 
tube made of new Alcoa aluminum alloy 
B50S8-O. It is said to combine low cost 
per foot, workability and high 
fatigue strength. A booket is available 
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s a purpose 


easy 
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Tachometer 


Herman H. Sticht Company, Inc., has 
improved its Jaquet Speed Indicator 
with a new ball bearing spindle, and new 
dial with extra scale divisions for greater 
readability. The new bulletin gives de- 
scription, specification, and application. 
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Pyrex Heat Exchange Tubes 


Charts and nomographs which sim 
plify the calculation of heat transter re 
quirements are contained im (¢ 
Glass Works’ latest “Heat Exchanger 
Bulletin.” Because pyrex 
corrosion, raw r sea water 


orming 


resists 


can be used 


glass 


with the glass heat exchange tubes ce 


scribed 


Carbon Steel Failures 


Factors affecting tube life im higl 


pressure 
are featured im a 
Tubular Pr 
cock & Wilc« 


carbon 


temperature applications 
booklet by the 
Bab 


It investigates 


higl 
new 


ducts Division of The 


x Company 


failures of steel and other con 


struction materials under certain tem 


pressure conditions 
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Viscosity Recorders 


record 


\ ' for t I 
ing -« industrial 
plants 

' 
process instrument w 
and where desirable 
cosity t 
ment car 
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suitable 


materials 
plication, and ex 
solution will not 

ot the imstrument 
Hig 


readily ad 


manutacturer 
alarms are 
mum 
that can be tolerated f 
bulletin 
is available. The 


and minimum 
describing rec 
ters 
tured, is a measuring 
meets explosion-proof requiremer 
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Non-clogging Valve 


Designed to prevent clogging, the 
Strahman Valves, Inc., Ram type drain 
valve in open position assures a full and 
unobstructed flow as the piston or ram 
is drawn down into the bonnet leaving 
open passage for the ma 
position the piston is 

vessel pushing aside 
might tend to create 
There is no conventional gland; 
moves through two resilient 
proper tension is main 
nuts. Specihca 


a completely 
terial. In closed 
torced up into the 
any matter that 
clogging 
the piston 
rings on which 
tained by 
ons ; available 


compression 


m Postcard 


Cooling Tower 


Marley ( 
Aquatower is a water cool 
} 


[The new mpany, Ine 
Double-Flow 
ing tower tor use w 


erever intermediate 


apacities of cold water are required, 
says the manufacturer. It combines the 
Marley Double-Flow 


compact simplicity of 
Pumping 


efficie ncy or the 
with the 


ll-know1 


lesigr 
Aquatower 

d required fan hp. are low for 
any given capacity and design pertorm 
ance, and tower weight is evenly dis- 
tributed 
is available 


Circle N 


over a wide area. A brochure 


Radiant Heaters 


Keeping men warm and working in 
hard-to-heat locations both indoors and 
outdoors is being accomplished by Ed 
win L. Wiegand Company through its 
Chromalox electric radiant comfort 
heater, according to the manufacturer 
The standard units are equipped with a 
six-inch length of BX cable and plug 
and two movable mounting clamps and 
bolts. It can be bolted on machines, 
mounted on portable rigs, or simply laid 
on the floor to warm worker's legs. The 
photo shows how three units were placed 
to maintain comfort at a boxcar ship 
ping dock 
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Heating Elements 


Film type heating elements are the 
subject of a new brochure published by 
the Electrofilm Corporation, covering 
uses, methods of application, and char 
acteristics. These elements are made of 
electrically conductive plastic material 
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Automobile Manufacturers Make 
Use of DuPont Movie for 
Service Managers Clubs 


Du Pont’s movie, “What Makes A 
Gasoline Good?”, was introduced in 
August 1950 as a means of helping oil 
companies teach service station per- 
sonnel more about the basic seein 
they sell. By the end of 1951, 188 
prints were in circulation and in con- 
tinuous demand 

When the film was shown recently 
to the national service managers of 
seven of Detroit's large automobile 
manufacturers, these men immedi- 
ately recognized its value as an in 
struction and entertainment medium 
for their respective district service 
manage;rs ¢ hal 

It has been found also, that among 
automobile dealer service personnel 
the film is an excellent medium for 
« xplaining how gasoline Is made how 
it is blended for seasonal variation 
ind what the differences are between 
regular and premium gasolines 

Oil companies benefit from such 
showings bec ause automobile me 
chanics, armed with a better knowl 
edge of the care and res arch which 
go into the blending of gasoline, 
ure less likely to blame the fuel for 
shortcomings that are due to faulty 
timing, old spark plugs, or other types 
of mechanical maladjustment 


s 











Has 25 Years Experience in 
Petroleum Chemicals Research 


CHARLES J. PEDERSEN, now a research 
associate studving the mechanism of 
oxidation at Du Pont’s Jackson Labora 
tory, was one of the early scientists in 
America to work on the commercial de- 
velopment of tetraethyl lead. Through- 
out his 25-year career, devoted almost 
exclusively to petroleum additive re- 
search, Mr. Pedersen has made many 
contributions to the petroleum indus- 
try. In addition to improvements in 
tetraethyl lead manufacturing, his 29 
patents relate to such diverse fields as 
the development of gasoline antioxi- 
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From Swamp to Blending Plant! ... 
Du Pont Helps Marketer 
Solve Unusual Problem 
A large marketer needed a new tetraethyl lead blending plant. But two major 
obstacles stood in his way. The only site available for the building was a 


swampy lot near his bulk plant . . . and the area was highly congested with 
fuel storage tanks. The swamp presented an unusually difficult construction 


problem, the congestion a fire hazard. 


COMPLETED AND READY FOR OPERATION, this modern blending plant wos 
specially designed and built to the customer's particular needs. It is one 
of many such plonts constructed with Du Pont help in the past 12 months. 


To the marketer, it looked as if he were 
stymied so he came to Du Pont for help. 


SPECIALLY DESIGNE 

Du Pont is always prepared to fur- 
nish standard blending plant plans to 
any refiner or marketer. But this job 
called for a special design. Fortunately, 
tough problems like this are part of the 
daily routine for technical service rep- 
resentatives of the Du Pont Petroleum 
Chemicals Division and the whole proj- 
ect was planned in detail by Du Pont 
designers before construction began. 
Even recommendations for materials 
and equipment were included in the 
plans. 








dants and metal deactivator. He is also 
responsible for inventions applying to 
lubricant additives and corrosion in- 
hibitors for antifreeze solutions. 

Mr. Pedersen, who is a member of 
the American Chemical Society and the 
American Association for the Advance- 
ment of Science, joined the Du Pont 
Company in 1927 after receiving his 
master’s degree in chemistry from 
M.LT. 





Because of the swamp, extra-strong 
piling was required to support the 
foundation. First, 19 ordinary wood 
piles were driven into the ground. 
These were then reinforced with iron 


DU PONT REPRESENTATIVES Arthur C. Santora 
and Robert E. Holeton discuss plans in detail 
with the superintendent of construction. 


bars and cement. The bars were laid 
across the top of the piles before the 
cement was poured into wooden forms 
built around the piles. 

To overcome the congestion problem, 
Du Pont designers took measures to in- 
crease the fire resistance of the blend- 











PETROLEUM CHEMICALS DIVISION 
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Blending Plant 


ing building. And throughout the con 
struction, a Du Pont representative was 
idvise the building crew 
his services include in 


on hand to 
On such a job 
spection and testing of equipment, as 
well as advisory help during the con 
struction stages 

PERSONNEL TRAINING 


is a final ste p Du Pont 
prepared to train 


In addition 
representatives are 
bl nding pe rsonnel in the sate and et 
unit. And for 


ficient operation of the 
special 


the customer's convenience 
equipment such as scales, weigh tanks 
ind pipe connections are obtainable 


through Du Pont 


SPECIAL PILING is required for construction in 
s mode by pouring concrete 
The cement ‘caps 


swampy lond. it 
over ordinary wood piles 
are also reinforced with iron bars 


Fast, Reliable Tetraethyl Lead 
Deliveries Assured by Du Pont's 
"Warehouse-on-Wheels’’ 


you need an extra supply of 
w want a delivery faster than 
previously scheduled, there is a Du 
Pont TEL car, already loaded and stra 
teak ally located at a rail siding ready 
for delivery to your plant 
For your 
eme»rgency 
Du Pont sidings in, or 
An ample supply of 
Aviation Mix is 
it these sidings 
it the phone to 
of the 


convenience, and to meet 


there are such 


adj cent to. ma 


conditions 


or refining areas 
both Motor Mix 
onstantly maintaine¢ 
And there 


your order at 


ind 


Is someone 


expedite any time 
day or night 
Further to meet the 


customer cle 


constantly 
Du Pont 
tank car 
on wheels 
you can receive Du 
rather 


mand 


ware house 


growing 
recently expande d its 
fleet. All these 
facilities mean that 
Pont TEL at your ¢ 
than according to inflexibk 


OnNnceneO nce 
und Sot 
times inconvenient schedules 

Du Pont also maintains fully-stocked 
Petroleum Chemicals warel 
Houston and Los Angeles 


ouses in 


as well as 


E. |. DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division @ 


Wilmington 98, Delaware 


THE BIG WEIGH TANK is eased onto crodile of 
scales by o crane. Becouse of the neorby fuel 
storage tanks, extra fire resistance is built into 
the cinder block walls 


A CAREFUL CHECK for leaks is made by Du 
Pont representative Robert Holeton. All valves 
and pipe connections ore first soaped by the 
workman to make the check absolutely sure. 


in Wilmington. A month's supply of the 
complete line of Du Pont additives is 
always on hand at these strategically 
located shipping points. 


Du Pont Historical Highlights 


Powder mills such as those built by E. 
I. du Pont in 1802 had never been seen 
The Du Pont mills were 
stone walls on 


in America 
made of extra-heavy 
three sides and flimsy framework on 
the fourth side and roof. Thus, if an 
explosion occurred, its chief force would 


Petroleum 


( New York 

District | 

Offices }* 
Los Angeles, Calif 


CANADA. Canadian 











ndustries Limited — Toronto, Ontario 


FINAL INSPECTION by Mr. Holeton helps as 
sure that there is no foreign motter left in tank 
to clog valves. After this, the tank is permanent 
ly sealed for operation and no one is per- 
mitted to enter. 


INTERIOR OF THE NEWLY COMPLETED bilend- 
ing plant. Extreme core is exercised to keep 
such plants immaculate since ‘good housekeep- 
ing” and safety go hand in hand in tetroethy! 
lead blending operations 


be upward and away from other build- 
ings—an important safety factor. 

Such precautions, at the very out- 
set, helped establish the pattern for a 
continuing safety program that soon 
placed Du Pont among the leaders in 
safety procedure. 

Long experience in the handling of 
highly toxic chemicals put Du Pont in 
a position in 1923 to set up the only 
safe method for the manufacture of 
tetrathyl lead compounds. 

Today, Du Pont not only maintains 
an outstanding safety record in its own 
plants, but also employs a staff of medi- 
cal and safety advisors on call to help 
refiners guard the health and safety of 
their TEL blending personnel. 








~— 

| 

| 16 us Pato 

Better Things for Better Living 
. .. through Chemistry 


hemicals 





Wilmington, Del 
Chicago, tl! 
Tulse, Oklo 
Houston, Texos 
E! Monte, Colif 
Quebec — Calgory 


District 
Laboratories: 
Montreo! Alberto 
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REFINER AUTHORS 


and Other Personalities 


Neppe Keeps Finger 
On Petroleum Pulse 


Currently general manager of a large 
paper converting concern in Johannes 
burg, South Africa, S. L. Neppe, author 
of “The Chemistry and Rheology of 
Asphaltic Bitumen’ n page 13/, re 
ports he is in constant touch with all de 
velopments il world. To prove 

, a number of papers 
Africa and England 
lorbanite,” “Cracking of 
‘Asphaltic Bitumens,” 

Sludge Gas,” and “Producer Gas.” 

\ hfelong native of Johannesburg, 
Neppe graduated in chemical engineer 
B.S. “degree with distinction’ 
i University of Witwatersrand 
in 1934. and won his M.S. degree wu 
1945 for a thesis entitled: “Contributions 

Petroleum Cracking Technology.’ 

After completing his schooling he 

rved years with the South Af 

an Torbanite Mining and Refining 

ympany Limited as chief chemist, and 
obtained broad experience both ar the 
oil refinery at Boksburg North, Trans 
vaal, and at the torbanite retorting plant 
at Ermelo in the eastern Transvaal 

Into his 37 years, Neppe has managed 
to crowd in professional activity as a 
Fellow of the Royal Institute of Chem- 
istry of Great Britain and Ireland, Asso- 
ciate Member of the Institution of 
Chemical Engineers, London, and mem- 
bership in the Institute of Petroleum, 
England. In addition he has found time 
to satisfy his keen appetite for all sport 
ing activities, particularly tennis, and 
also occasional contests of the less ath 
letic games of chess and contract bridge 
Married, Neppe has three daughters 
and a 


ing with a 
mm the 


twelve 


son 


Reports Gulf Expansion 
“ae da on West Gulf Coast Un- 


author of “Petrochemical-Refin- 


precedented,” on page 91, speaks from 
the bankers’ viewpoint, for Harris Mc- 


S$. L. Neppe 


February, 1952 


M. Van Winkle 


Ashan has been president of the South 
Texas National Bank of Houston since 
March, 1948. Actually he been as 
sociated with the bank since he grad 
uated with honors from Princeton Uni- 
versity in 1929, with the exception of 
two years spent as a national bank 
examiner and tw with a small 
San Antonio bank later merged 
with the Alam Bank. For 
with the he was 
Legion ot 


has 


years 
which 
National 
wartime army 


Merit 


action 
awarded the 


Van Winkle Again 


Matthew Van Winkle 
tribution to PR appeared in 
he was an associate professor of chemi 
cal engineering at the University of 
Texas, returns to these pages this month 
as the author of “Equalibrium Constants 
of the Heavier Hydrocarbons at Sub 
atmospheric Pressures,” page 111. Now a 
full professor, Van Winkle’s chief re 
search interests are distillation (princi 
pally sub-atmospheric) and vapor-liquid 
equilibrium on the heavier hydrocarbons 
and petroleum oils at pressures below 
atmospheric. He is working on 
vapor-liquid equilibriunt of the oxidized 
hydrocarbons and methods of separation 

A Purdue University graduate of 1933, 
he joined the technical staff of Cities 
Service Oil Company at Okmulgee, 
Okla., where he remained until 1939 
Following that he acted as a consultant 
to various petroleum companies and was 
with Standard Oil (Indiana) until 1941 
when he joined the teaching staff at 
Pennsylvania State College as supervisor 
of extension work in petroleum and 
natural gas. Subsequently he joined the 
University of Michigan faculty in 1943 
and was awarded the M.S. degree in 
1945 while teaching there 

Van Winkle author of a book 
entitled “Aviation Manufac- 
ture”, and iobbies as 
tennis, fishing, photography 
Married, he and his wife have one 
one daughter, and one new Docige 


last con 


1947 when 


whose 


also 


is the 
Gasoline 


main | 


reports his 
and chess. 


son, 


Byron G. Adams 


A Gulf Publishing Company Publication 


Information, formal and otherwise, about 
the men who write for PETROLEUM 
REFINER as well as others prominent in 


the processing industry. 


Chemist Roams Sierras 
Seeking Game or Fish 


rramping the high Sierras with gun 
or rod in hand and his ten year old son 
darting along the route is a favorite way 
for Byron G. Adams to spend a few 
spare hours. Adams is the author of 
“Blending to Jet Fuel Specifications” 
which starts on page 95, but is also the 
author of many other articles which 
have been published in PR in times past. 

Chief chemist at the Bakersfield, Calif., 
refinery 1936, surviving change of 
ownership from El Tegon Oil and Re- 
fining Corporation to the Douglas Oil 
Company of California in 1951, Baker’s 
earlier experience included a post col- 
lege era in the laboratory for Deep Rock 
Oil Company at Cushing, Okla., then 
later five years as laboratory technician 
for the Pure Oil Company near Port 
Arthur, Texas. Just prior to moving to 
Bakersfield he spent two years as lab 
technician with Associated Oil Company 
at Long Beach, Calif 

Adams says he spends “much” spare 
time with his wife, two sons, and three 
daughters, dividing the balance of his 
time hunting and fishing in the Sierras, 
or writing and working in his home 
workshop 


since 


Is Product Engineer 


Manager of product engineering in 
the Gasoline and Fuel Oil Department of 
Socony-Vacuum Oil Company, . = 
Mount is well qualified to present the 
article, “Engineering Developments Af- 
fecting Petroleum Fuels Volume and 
Quality,” which begins on page 71 
mechanical engineering graduate of Le- 
high University, he has devoted over 20 
years to the petroleum aspects of auto- 
motive, aviation and Diesel engine fields 
Active in SAE membership work, Diesel 
activity, and fuels and lubricants com- 
mittees, he is also a member of the In- 
stitute of Aeronautical Sciences, the 


ASMI API, and ASTM. Author of 


Harris McAshan 





UT STEAM COST 
$500,000 A YEAR 


for This Important Plant 


La. 
—=—-—- —- 
i. 





aes 


a 


A. one of the nation's large processing plants a campaign to 
promote economical steam use by improving heat transfer efficiency 
has resulted in a yearly saving of 
$500,000. Credit for a fair portion 


of this is given to improved steam 





trapping, which resulted from the 
installation of Nicholson thermostatic 
traps. To see why an_ increasing 
number of leading plants are stand- 
ardizing on Nicholsons for positive waive 


drainage and faster heat transfer. . . 





Send. for 
NICHOLSON TRAP CATALOG 75! 


This 32-pege standard 
y tables 


is complete 
as 


reference 
tallation diagrams, 
charts and 


ms 
with capacit 


well es 68 section ¢ 
lae for deter 


for spec ific 


ontaining dete 
mining the proper size 


formu applications 


trap 





W. (NICHOLSON 


TRAPS - VALVES - FLOATS 
207 OREGON ST., WILKES-BARRE, PA. 
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Harry R. Ziegler 


Real Hobbies, These! 


Union, N ' 
D. Buttolph, 
ot ial” Wee 


i \ 
Doyle 
ren 


r i 


He's Returned to City 


\ ‘ er 


Resear 

searcl t 

Mapst : n < ributing to the 
agazine many years and formerly 
was associated with National Oil Pty 
Lid., at its Glen Davis, New South 

Wales, location 
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D. D. Buttolph 


K. E. Coulter 


Laboratory Still Work 
Reviewed by Dow Trio 


Dow m 
1 their kr | 
t prod 
mus Stills—Appar 
n page 134 
L. E. Lloyd is a 


page as au 


men lave 


roupe 


article 
batch stills whi peared in Febru 
1950. If about 


utter strug 


+. 99 
hguratively 


chief statis 


time 

plastics 

staff member 
fice in 1945 
appointed to 


atistician 


C. Wilcox 
Lansing, Micl 


llan 


and Gibson re 
ll as three 


engzinectr 
1946, he 


and, with 


distillation 
his cute little west 
Pocatell 
to disagree on everything 
from the virtue of monuntains versus 
lakes to rain versus desert. The two 
VIP's of the family are a son, aged four, 


is I ugenia trom 


and a two-year-old daughter 


A Gulf Publishing Company Publication 


E. Lloyd Allen C. Wilcox 


Wilcox 


ands¢ aping 


enthuses over gardening at 
their home, and rounds 
ol teacher 


TRaniz< 


his civic lite as a Sunday Sch« 
activity mm ti Oy scout 
as neighbs ood commissioner 
play-by-play support given to the 
erful” Spartan football eleven dur 
(Other recreations include ¢ 


f golf and bridge 


seasor 


Midland born K. E. Coulter graduated 
chemical from the Uni 
1941 and contir 
dated 
1937 
ensuing 


bot! 


engineering 
Michigan in 
ued his Dow employment, whicl 
back through his 


ne basis 


ersity ot 


days to 
During the 
been engaged at 
Midland plants 

d producti 


which was 


school 


klet « il 
ulter and 


rs and 


Starts New Series 


Resear Peter W. Sher 


a frequent contributor to PR, this 


i engineer 


4 new series entitle 

Production and Refining T« 

page 97. A Columbia I ' 

raduate, Sherwood has in the 

ciated with Koppers Ce 
echnical Missior 


s, whicl 


past 
mpans 
Fuels 
ated Ger 
development 
with Blaw-Knox Chem 
Division. He makes his home 
rwood's previous s¢ 
August, 1951 ssuc 
*Productior f Etl 
Petroleum Sources.” 


investis 
industrial 
| 


entitled 


Cyanamid President Dies 
Raymond ( 


American Cvyanamid ( 


Gaugler, presider 
mpany 

cently at his home in Larchmont 

; Pittsburgh, Pa., Gaugler 

with the United States Aluminum ( 
pany in New Kensington, Pa., and the 
Northern Aluminum Company, Shaw 
inigan Falls, Canada, and with Cyanamid 
since 1917. Gaugler has been a director 
of Cyanamid since 1929 


Born in 
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SCIENCE and 


TECHNOLOGY Abstracts 


Prepared by 
H. LESLIE and DR. H. B 
The Leslie Laboratories 
Traver Road, Ann Arbor, Mich 
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Fundamental Physical and 
Chemical Data 





Isobaric Heat Capacity of Methane, 
Epwarp W. Srepyeskt. Ind. Eng. Chem 
43 (1951), pp. 2913-15 
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An Empirical Equation for Thermo- 
dynamic Properties of Light Hydrocar- 
bons and Their Mixtures. Reduction of 
Equation to Charts For Prediction of 
Liquid-Vapor Equilibria. Manson Bent 

BR. Wenps, Louts ( RuBIN 
FRIEN ( 


mCcT ( Pore 
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ised to represent the effect of 
tion. It is concluded that the charts are 
sufficiently accurate for both engineer 
ng purposes. Examples of calculations 
are imcluded 


compos! 


P-V-T Relations of Gases: H. I’ 
MerssNek AND RatpH Serertan. Chem 
Eng. Progress. 47 (1951), pp. 579-84 

Experimental compressibility factors 
may deviate from those pre 
ward compressibility charts 
agnituc‘es of these deviations cor 
the compressibility factor 
at the critical point for the gas in ques 
tion, De viations can be wl for a gas 
having a value of z. much different from 
0.27. The authors present a graphical 
analysis of these deviations, and give a 
method whereby the compressibility fac- 
tors read a standard compressibil 
ity chart can be corrected. The correla 
tion prop predicts the correct com 
pressibilities both in the perfect gas 
region and at the critical point. Most 
relations fail in one or the other 
conditions. A bibliography 
f 49 references is inciuded 
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Vapor-Liquid Equilibria at Subatmos- 
pheric Pressures. Dodecane-Octadecene 
System, B. T. Jorpan, JR. AND MATTHEW 
Van Wink e. /nd. Eng. Chem. 43 (1951), 
pp. 2908-12 

Che authors studied vapor-liquid equi 
ibria at subatmospheric pressures tor a 
high boiling paraffinolefin binary system, 
n-dodecane-l-octadecene. The in 
m is one in a series designed to 
effect of subatmospheric 
res On vaporization characteristics 

f the higher boiling hydrocarbons. Vapor- 
liquid equilibrium data were obtained at 
10, 20, 50, 100, 200, 400, and 760 mm. of 
mercury pressure. The activity coeffi 
cients of both compounds decreased with 
t They were less than 
unity at pressures. The deviations of 
the activity coefficients from unity indicate 
that this binary system behaves in a non 

leal at the low 

wever, from ideal is not 


namely 
vestigat 
letermine the 


pressu 
pre 1 


creasing pressure 


mat r even pressures 


Che variation, h 





These abstracts are selected from the 
current literature of science and tech- 
nology, not including trade journals 
easily available. Photostatic copies of 
original article will be supplied at cost 
by The Leslie Laboratories. Complete or 
limited bibliographies covering special 
topics by title, by abstracts, or in com- 
plete monuscript, also will be prepared 
and furnished by arrangement with the 
Laboratories 











great. The data are presented in consider- 
able detail in tabular and graphical form 
and a bibliography of 10 references is in- 
cluded 





Chemical Composition and 
Reactions 





Isomerization of Saturated Hydrocar- 
bons. IX. Isomerization of Ethylcyclo- 
pentane, 1,3-Dimethylcyclopentane and 
1,1-Dimethylcyclopentane in the Pres- 
ence of Aluminum Bromide. Synthesis of 
1.1-Dimethylcyclopentane. Herman 
Pines, F. J. Paviik anp V. N. [PATIEFF 
Jour. Am. Chem. Soc. 73 (1951), pp 
5738-40 

The relative ease of the isomerization 
of three isomeric cyclopentanes to methylcy 
clohexane was studied. These compounds 
were ethylcyclopentane, 1,3-dimethylcy 
clopentane and 1,1-dimethylcyclopentane 
Under some conditions these hydrocar- 
bons do not change to methylcyclohexane 
when subjected to aluminum bromide- 
hydrogen bromide unless traces of alkyl 
halides are added or when ultraviolet 
light is used. If small amounts of oxygen 
are present, aluminum bromide as such 
acts as an isomerizing catalyst. Benzene 
inhibits isomerization. Ethylcyclopentane 
isomerizes more easily than 1,3-dimethyl- 
cyclopentane, and the latter compound 
more readily than  1,1-dimethylcyclo- 
pentane. The authors feel that the results 
can be interpreted on the basis of the 


ionic chain mechanism 


The Behavior of Isobutane in Concen- 
trated Sulfuric Acid, J. W. Orvos, D. P. 
Stevenson, C. D. WaGNeR AND O. Beeck 
Tour. Am. Chem. Soc. 73 (1951), pp. 5741-6 

The behavior of the butanes with sul- 
furic acid was studied by circulating each 
of the four monodeuterobutanes through 
the acid under varying conditons. The 
gaseous butane products were examined 
with the mass spectograph. The only re- 
actions occurring at a Significant rate in 
concentrated sulfuric acid are hydrogen- 
exchange reactions involving isobutane 
molecules. n-Butane does not react, and 
no tsomerization of the change occurs 
with the other two isomers, The hydro- 
gen-exchange reactions of isobutane are 
(1) the exchange of “primary” hydrogen 
atoms with the protons of the acid, and 
(2) _an inte rmolecular exchange of “terti- 
ary” hydrogen atoms among isobutane 
molecules. If isobutane molecules react 
at all they undergo both types of ex 
change. Chains are initiated by oxidation 
of isobutane by sulfuric acid to form ions 
(and sulfur dioxide) and chains are ter- 
minated by reaction of ions to form non- 
Vol 
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HEAT EXCHANGERS = 


A Difficult Corrosion Problem...Solved with 





NATIONAL crapuire GRounp ANODES 


TRADE-MARK 


N INCREASINGLY difficult corrosion problem, 
A involving 34 miles of 8” bare pipe line, parallel- 
ing suburban Pennsylvania roads in Delaware and 
Chester County residential areas, caused Sun Pipe 
Line Company to consider two possible cathodic 
protection measures. 


The pipe line could be reconditioned and coated, 
which would permit the use of a system of ground 
beds located at suitable intervals; or distributed an- 
odes could be installed along the line in its present 
condition. The first plan would have cost approxi- 
mately five dollars per foot of pipe — a prohibitive 
expense involving extensive, unsightly excavation. 


The alternative measure, which was elected, is 
illustrated above. Without disturbing existing pipe, 


otuer NATIONAL CARBON propucts = 


PUMPS «+ VALVES «+ PIPING 


cable is ploughed in along the roadway to provide a 
bus from the rectifiers to which the anodes are con- 
nected. Power-driven earth augers drill vertical holes 
at intervals of 65 feet in which “National” Graphite 
Anodes are installed singly, surrounded by carbon- 
aceous backfill. Connections are then made to the bus, 
after which the carefully tamped backfill is covered 
with earth, tamped and leveled. The result is a neat, 
unobtrusive installation, designed to give long life, 
effective, trouble-free cathodic protection. 


The term “National” is a registered trade-mark of 
Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street, New York 17, M. ¥. 


District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 


In Canada: National Carbon Limited, Montreal, Toronto, Winnipeg 


BUBBLE CAPS «+ 
ACID ABSORBERS 


TOWERS + TOWER PACKING > 


HYDROCHLORIC 


BRICK + STRUCTURAL CARBON + SULPHURIC ACID CUTTERS - 
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Science and Technology 





reactive, non-volatile products. During 
the existence of any particular ion, the 
primary hydrogen atoms exchange rap 
idly with acid protons, so that the regen 
erated hydrocarbon possesses a com 
pletely new set of primary hydrogen 
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The Critical Temperature and Critical 
Pressure of Nitrogen. Davin Wuirte, 
ABRAHAM SOLOMON FRIEDMAN AND H. L 
Jonnston. Jour. dm. Chem. Soc. 73 (1951), 
pp. 5713-15 

Using an apparatus that was previ 
ously used in the determination of the 
critical constants of hydrogen and deu 
terium, the authors measured the critical 
constants of nitrogen by observation 
| aa of the disappearance of the meniscus 
= 8 AY / The critical temperature was found to 

be 126.26 0.04° K. and the critical pres 





Ly a0 sure 33.542 0.02° atmospheric. These 
results are compared with earlier vapor 
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; pressure data and with the critical con 
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The Adsorption of Normal Paraffins 
on Cracking Catalysts. Roserr C. Zanor 
anp Paut H. Emmett. Jour. Am. Chem 
Soc. 73 (1951), pp. 5639-43 

No data for the adsorptior ! parainins 
on cracking catalysts hi 
lished, and it has theret 
sible to judge the extent 


removes spent catalyst °° °° 


racking authors accor 
adsorpti measurements witl 
n-heptane and n-octane on a 





S-46 cracking « ] r the tempera 
range from room nperature uy 
above tl mperature at 

lecomp n oceurs. The adsory 
: . , e was judged to be physical in natu 
Removing spent catalyst from reactor tower tubes is easy with these 4... 4. about 150 
AIRETOOL catalyst cleaners. Use the overhead type for removing dry spent ture, and ever 
catalyst the full length of the tube from the top of the tower. For wet or 
gummy catalyst, the ground-level type is recommended, The operator does not 
come in contact with the spent catalyst. Tubes can be completely cleaned in Latent Heats of Vaporization of Some 


3 to 7 minutes under normal conditions Organic Compounds, |. B. ©O'Haka anv 
R. W. Fanren. /s nq. Chem. 43 (1951) 


eanad pp. 2024-5 
THIS FURNACE TYPE CLEANER SAVES VALUABLE TIME |) oC); me oe 


uinds have latent 





yan apprec able range 
r pressure been req 
Aree 


Quick, safe coke re- 
moval from heater tubes is 
assured with this AIRE- ro at 
TOOL cleaner with ball | authors present : ation of calculate: 
bearing motor and three | latent heats of vaporization of SS organic 
tier cutter head. It is just |, ctiteal Gibeinen We 
one of many AIRETOOL time-sayers available to you at tube cleaning time. For vk ag on lateat heat calamnaarmeiie tes 
details, write The AIRETOOL Mfg. Co., 316 S. Center St., Springfield, Ohio the compounds reported, the results should 


also be ‘of value in the use of reterence 
substance-type plots for the prediction of 
BRANCH OFFICES latent heats of other compounds by com 
New York . parison with the values given A bibliog 
Philadelphia 
Chicago MANUFACTURING COMPANY 
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Heat Transfer Coefficients for Vapors 
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An engineering skill that’s hard to match 


We mean the skill that’s acquired 
after rolling up sleeves 600 times 
or more—to design and con- 
struct that many petroleum re- 
fining, petroleum chemical and 
chemical plants at sites all over 
the world. 


These plants didn’t just happen. 
Lummus men had ideas, practical 
imagination, the ability to work, 
a sharp sense of responsibility, 


LUMMUS ° 


HOUSTON 


and a company policy which 
placed no limit upon the physical 
facilities needed to do the job. 


All this is worth its weight in 
gold—an appraisal which our 
clients express time and again. 
We see it as a healthy “atmos- 
phere”’ in which new processes, 
new techniques, new equipment 
and new products are developed 
to our own high standards, and 


385 MADISON AVENUE, 


CHICAGO «+ 


LONDON + PARIS « 


to the satisfaction and profit of 
our customers. 


So we offer this suggestion: put 
us down as a group with the 
depth of chemical engineering 
talent and the breadth of expe- 
rience to tackle your next engi- 
neering and construction project 
— whatever and wherever it may 
be. And to do it with a skill 
that’s hard to match. 


THE LUMMUS COMPANY 


NEW YORK 17, N.Y. 


CARACAS 





DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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Does Your Present Heat Insulation 
Have All These Advantages ? 


Kaylo Heat Insulation is a 
hydrous calcium silicate — 
a revolutionary heat-saving 
material— outstanding both 
in performance and ease 
of application. 


KAYLO PIPE INSULATION is made to Simplified 
Dimensional Standards of thicknesses and diameters 
for snug nesting, when necessary. 


KAYLO . 
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LOW x wi FACTOR—Billions of sub-micro- 
scopic air spaces which compose the structure 
of Kaylo Heat Insulation give it exceptional 
insulating value. 


TEMPERATURE RANGE UP TO 1200” F. 
—Kaylo Heat Insulation eliminates the need 
for combination coverings in nearly all operat- 
ing conditions. 


LONG SERVICE LIFE—Kaylo Heat Insula- 
tion remains dimensionally stable, strong and 
efficient over the years—although exposed to 
temperatures up to 1200°F. 


INSOLUBILITY IN WATER—Even when 
saturated, Kaylo Heat Insulation retains about 

% of its strength. It returns to its original 
strength after drying. 


HIGH STRENGTH—Breakage of Kaylo Heat 
Insulation is almost negligible in shipping and 
installation—-workmen can walk on insulated 
equipment without causing breakage. 


LIGHT WEIGHT —Since Kaylo Heat Insula- 


tion weighs only 11 pounds per cubic foot, it is 
exceptionally easy to handle and apply. 


WIDE RANGE OF SIZES AND SHAPES 
—Kaylo Heat Insulation’s unmatched selec- 
tion of sizes and shapes reduces the number of 
pieces required per job. 


EASE OF CUTTING AND FITTING — or- 
dinary tools of the trade are used to install 
Kaylo Heat Insulation. The material is non- 
irritating to the skin and non-toxic. 


For complete details on all of the advan- 
tages of Kaylo Heat Insulation, write 
Dept. N-237, Owens-illinois Gloss Com- 
pony, Kaylo Division, Toledo 1, Ohio. 

REFINERY CATALOG 


set Ove 
CATALOC 


first in calcium silicate 





...pioneered by OWENS i) ILLINOIS Glass Company 


ATLANTA + BOSTON «+ BUFFALO + CHICAGO + CINCINNATI « CLEVELAND 
PHILADELPHIA « PITTSBURGH + ST. LOUIS + WASHINGTON 


MAIN OFFICE: TOLEDO 1, OHIO—KAYLO SALES OFFICES: 
DETROIT + HOUSTON + MINNEAPOLIS + NEW YORK + OKLAHOMA CITY «+ 
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Peck anp W. A. Repore. Ind. Eng. Chem 
43 (1951), pp. 2926-31 
The equation of Nusselt has been 
widely used to calculate film coefficients 
for a vapor condensing on a horizontal 
tube. However, experimental results have 
sometimes shown considerable deviation 
from the values so calculated. Two of the 
assumptions upon which the Nusselt 
equation is based are shown to be invalid 
The authors present a correlation that is 
found to give more nearly correct results 
than the Nusselt equation. By application 
of the proper dimensionless group, as 
used in the correlation, it is possible to 
predict film coefficients with greater ac 
curacy. A bibliography of 40 references is 
included 
Extractive Distillation. Design and Ap- 
plication, |. M. Cuampers. Chem. Eng 
Progress, 47 (1951), pp. 555-65 
ve distillation is distillation in 
volatilities of the key compo 
red by the addition of a 
It is particularly useful 


on ot chem 


ling <« 

T bes an extrac 

at has tw sec 

rent to the first 

‘ ym and cocur 

rent wit! d key component in 
the o 10 rt latility of the ex 
tracting < ol t n be less than, 
greater than r between the volatilities 
of the key components. It may form an 
azeotrope with one or both; the only prac 
tical restriction is that any azeotrope 
formed can be easily broken or is a de 
sired product itself. Three examples of 
extractive distillation are presented and 


liscussed 


Hypersorption Design. Modern Ad- 
vancements, Ciype Berc. Chem. Eng 
Progre 47 (1951), pp. 585-91 

The Hypersorption process is cur 
rently effecting separations of gas streams 
derived in petroleum refining, chemical 
manufacture, and natural gas operations 
Recent advances in hypersorption design 
are outlined which have been incorpo 
rated in commercial units with capacities 
ranging up to 16 Mcf./day. As many as 
four well-fractionated products have been 
made from a single tower. The process 
employs a moving bed of activated car 
bon to absorb and fractionate components 
f a gas stream. Adsorption provides the 
musual selectivity necessary for the re 
covery and separation of relatively vola- 
tile hydrocarbon gases as well as other 

ymmponents. Flow sheets of several Hy 
persorption units are presented with dia 
rams sho the temperature distribu 


n in the towers. A bibliography of five 
1 


reterences 1s me ludec 


Symposium on Computing Machines 
in Chemical Engineering. /nd. Eng 
Chem. 43 (1951), pp. 2441-83 

The Symposium comprises eleven ar 
ticles dealing wit! the applicati n ot 

mputing machines t the calculation 

lata and process design. The subjects 
vered are Evaluation of Equationgof 

é nstants with Digital Computers, 

I Equilibrium Gas Com- 

rpt Calculations by 

; alculators, Selective Ad 

sorptior mputations with Digital 
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TOUGH... but Smooth = 


@ Electric furnace steel is used in the manufacture 
of R-PaC Cast Steel Valves. With all parts of 
equal strength, they are tough. Bodies resist dis- 
tortion. One-piece yoke is rigid, provides perma- 
nent alignment. Gland packing stays tight at high 
pressures and temperatures. Requires little serv- 
icing. Internal design permits smooth flow and 
positive shut-off. 

You’ll save money with R-PaC Cast Steel Gate 
Valves. See your R-PaC distributor or write the 
nearest R-PaC district office for information. 


R-PacC 
R-Pac VALVE DIVISION valves 


AMERICAN CHAIN & CABLE 


J Reading, Pa., Atianta, Baltimore, Boston, Chicago, 
rant \ Deriver, Detroit, Houston, New York, Philadelphia, 
mace Pittsburgh, San Francisco, Bridgeport, Conn. 
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SAFWALK 
Stairway and walkway 
in Refinery 
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24-Car double track Type A‘ Loading Rack 
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Easy to Erect 


ee By, & ey Stairway and double platform on tank battery 


SAFWALK 


STAIRS « WALKWAYS 
PLATFORMS + LOADING RACKS 


Pre-punched, pre-cut, precision made, BS&B 
SAFWALK Material lends itself to any type of stair, 
walkway or platform construction—to your own 
specifications or our design. 

Easy-to-fit sections and joints, a vast assortment of 
sizes, makes SAFWALK material the most versatile 
and easy-to-erect method for such construction. 

Its strength, safety and fireproof quality have 
contributed to the universal acceptance of BS&B 
loading racks by the oil and gas industry. 

Write for full information—complete details and 
designs of SAFWALK construction. 


8-Car Type G Loading rack built on a cug 





SLACK, SIVALLS & = RYSON, INC. 


Dept. 1-F2 Oil & Gas Equipment Division 
2131 Westwood Ave. . Oklahoma City, Okla. 


10-Car Type H Loading Rack for 
underground Hydro-Carbon Storage 
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Computers, Stepwise Plate-to-Plate 
putation of Batch Distillation o 
Distillation Curves, Punched Card Cal 
culation of Six-Component Distillation 
Columns with Heat Balancing, Evalua- 
tion of Performance Factors in Fuel 
Oxidant Mixtures, Monte Carlo Method 
for Solving Diffusion Problems, Analog- 
ical Computing Devices in the Petroleum 
Industry, and finally, Prediction of Tem- 
perature Distribution in Turbulent Flow 


Competitive and Co-operative Re- 
search in the American Petroleum In- 
dustry, Rosert F. Witson. Jour. Inst. of 
Petroleum 37 (1951), pp. 407-25 

This is the third Cadman Memorial Lec- 
ture before the Institute of Petroleum 
The author discusses the organization and 
philosophy of research in America, and 
particularly the pros and cons of competi- 
tive versus cooperative research. In so 
doing he presents as an illustrative example 
a history of the development of cracking 
in the United States, starting with the de- 
velopments of William Burton and extend- 
ing down to the present time. The effect 
of patent and of cross-licensing on the 
development of the industry is considered 
The research sponsored by the American 
Petroleum Institute and also government 
research, are briefly reviewed. The impor- 
tance of encouraging basic research is dis- 
cussed, as well as some threats to research 
work and the need for encouragement of 
research 


Digital Computers for Trial and Error 
Calculations of Distillation Design, Ar- 
rHur Rose, THeopore |. WILLIAMS, AND 
Harry A. KAHN. Ind. Eng. Chem. 43 
(1951), pp. 2502-6 

The authors present a paper on the ap- 
plication of digital computers in trial and 
error calculations of distillation design 
Such calculations are frequently necessary 
in the solution of a variety of engineering 
problems, many instances they in 
volve exte computation. The use of 
the IBM computers for performing auto- 
trial and error calculations 
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Products: Properties, 
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Knock Resistance of Pure Hydrocar- 
bons. Correlation with Chemical Struc- 
ture, H. K. Livinesron. Jnd. Eng. Chem. 43 
(1951), pp. 2834-40 

This paper is one of those 
the Combustion Symposium 
is known that kn 
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AJAX Spiralwound gaskets have built in resilience 
for safer seals with lighter bolt-loads. “The Spring 
is the Thing.” 
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CCCs 


The live-spring action of U-shaped 
metal plies lets this gasket “Breathe” 


with varying pressures and tem- 
peratures. 





Multiple knife edges bite 
into flange surfaces. Each 
ply is a separate seal. 


Thrifty. Ajax gaskets can 
be reused because they 
don’t lose their resili- 
ency under compression. 





Materials of construc- 
tion meet all gasket 
requirements. Metals are 
plated low-carbon steel 


or stainless. Fillers are Canadian or Blue African asbestos or 
chemically inert TEFLON.* Sold universally through Industrial 
Distributors. Ask your Mill Supply House or write 


*du Pont’; trademark for its tetraflmoroethylene resin. 


UNITED 
m STATES 
GASKET 


COMPANY 
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Are you interested in 
upgrading your refinery through-put 
at low cost? Write for full 
information on Perco 
Processes 


PHILLIPS PETROLEUM COMPANY 





IN NORTH AMERICA 


44 Perco* Cycloversion 
units with a total 
design capacity of 
154,000 barrels per day 
are now operating 


or under construction 


PERCO DIVISION — Bartlesville, Oklahoma 


# A SERVICE MARK 


? 
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ratings for almost all of the 108 pure 
hydrocarbons for which octane data are 
available. The resistance of hydrocarbons 
to knock is a function of structural factors 
that depend on electronic effects contrib 
uted by the following retarding groups 
methyl, tertalkyl, vinyl, methylene (in 
ring compounds), and phenyl. The rela- 
tive effects of these groups are summar- 
ized by eight rules that permit calculation 
of “structural retardation factors” for hy 

drocarbons from chemical structure alone 

Success of the structural retardation fac 
tor method of predicting octane numbers 
emphasizes the importance of the initial 
oxidation reaction in the series of reac- 
tions that eventually lead to knock and 
provides a basis for further study of elec 

tronic and structural effects in hydro 
carbon oxidatior A bibliography of 31 


references is included 


Symposium on Combustion Chemistry. 
Ind. Eng. Chem. 43 (1951), pp. 2717-2869 

The Symposium on Combustion Chem- 
istry comprises 28 papers presented be 
fore the Division of Petroleum Chemistry 
and Gas and Fuel Chemistry at the 119th 
Meeting of the American Chemical Soci- 
ety in Cleveland. Subjects covered are 
Flame Propagation, Flammability Limits 
of Hydrocarbon-Air Mixtures, Electrical 
Properties of Flames, Combustion in 
Junsen Flames, Hydrocarbon Flame 
Spectra, Kinetics of Combustion, Pre 
flame Combustion of Hydrocarbons, Fun- 
damental Flame Velocities of Hydrocar- 
bons, Burning Velocities, Vapor Phase 
Oxidation of Hexanes, Partial Combus- 
tion of Methane with Oxygen, Hydrocar 
bons in the Diesel Boiling Range, Initia 
tion of Detonation in Gases, Autoignition 
by Rapid Compression, Two-Stage Au 
toignition of Some Hydrocarbons, Adia- 
batic Flame Temperature in Jet Motors, 
Carbon Formation in Gas Turbine Com- 
bustion Chambers, Tetraethyllead in Var 
ious Pure Hydrocarbons, Knock Resist- 
ance of Pure Hydrocarbons, Gasoline 
Combustion, Precombustion Reactions in 
an Engine, Diesel Engine Exhaust Prod- 
ucts, Dual-Fuel Combustion in Diesel 
Engines, Lean Flammability Limit and 
Minimum Spark Ignition Energy, and 
Spontaneous Ignition Temperatures 


An Experimental Study of the Evapo- 
ration and Combustion of Falling Drop- 
lets, J. E. C. Toprs. Jour. Inst. of Petro- 
leum. 37 (1951), pp. 535-52 

rhe investigation was made to obtain a 
better understanding of the manner in 
which a fuel oil spray injected into a gas- 
turbine combustion chamber is burned 
The evaporation of droplets of 300 to 500 
» diameter falling at their terminal veloc- 
ity in high-temperature atmospheres was 
made. Pure hydrocarbons, and commer- 
cial distillate and residual fuels, were em- 
ployed, both at atmospheric and at higher 
pressures 

Quantitative results on pure hydrocar 
bons, obtained by measurement of resi- 
lues collected upon solid CO:, showed a 
rate of evaporation approximately pro- 
portional to the radius.** It was concluded 
that in gas-turbine practice less advantage 
will be obtained from fine atomization 
than simple theory might lead one to ex- 
pect. The difference between theory and 
actual result was accounted for mainly 
through the conduction of heat to the 
interior of the droplet, the rate being such 
that the heat available for evaporation is 


| 
| 


cc 


product 


AC- 
DC- 
or GAS 


made by 


i AGE Lin 


i 


BURNING... 


stable even at lower heats 


SLAG... 


clean, easily removed 


COATING... 


resists cracking down to very short stubs 


SELECTION... 


complete line for welding 
every type of stainless 


Get in touch 


with your PAGE distributor 


PAGE 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE WELDING 
RODS 


= 4 Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, New York, 
Philadelphia, Portiand, San Francisco, Bridgeport, Conn. 


February, 1952—A Gulf Publishing Company Publication 

















Science and Technology 





t plets Fk xperi 


pressure 


reduced for the smaller dr 
nental difficulties at high 
cluded quantitative treatment of the 


Qualitatively 


sults } 
that pressure had litt 
eval at 


ate. Mic 


Mechanical Breakdown of Soap-Base 
Greases, R 


Moore and A. M 
em. 43 (1951 pI 2292? 


( RAVATH 


entratr 

f contan 

these simple KI 

» dai contributing t 


put, creased efficiency 


refiner from ( » c 


Metex Mist Elimins ) one 


gases 


rs and 


Efficiencies 9 é t é e Little if 
existi 


drop ¢ Easily ed ir 
ment ¢ Made of pr 


valves or moving parts 


sure 
actically any 


Oo service, 


Werth looking into, isn't it? For full information, 
Metex Mist Eliminators,” 
an &8-poge brochure that's packed with facts. 1 


P90, 9,08 
:0.8.0.0:0:0.0.0.9.9.9,0.8.9.0.' 


METAL TEXTILE CORPORATION 


KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY. 


S 12: 0,0, 289.000, 9,0,0,0:0,0)010.8.8:8,8.0.8, 
: it 96.0206 4. 6 6.0 2.0.7.0,0.9.9.0.: 


write for free copy of 


yyy y' 


gre ate ’ 
and 
rast. 


thing re- 
The 
still 


other 


5, 


any 


portant practical characteristics of a 
soap-base grease is its progressive soften 
ing upon prolonged mechanical agitation, 
it was desired to determine the cause of 

It was found that breakage of 
fibers occurred during softening 
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vars HOW IT WORKS 
1) Gas passes through liquid. 
)} Bu ting rf bubbles 
“luce fine « of liquid 
t are en- 


pres 


gx equip- 


metal ¢ Ni ai in rising stream. (4) 


on knitted- 
to form large 
back against 
is Passes on, 


The 


drops that fall 
the flow. (5)G 
freed from entrainment. 
quid is returned 


0:0.8,0,0,0:0,0:0,010, 


> 


yTrrirrii. 


633 fest fest Avenue, Roselle, N. J. 


Several interesting microphotographs are 
included and also a chart showing the 
length distribution curves of the fibers as 
mechanical work proceeds. A_ bibliog 
raphy of nine references is included 


Determination of Carbon-Hydrogen 
Groups in High Molecular Weight Hy- 
drocarbons By Near-Infrared Absorp- 
tion. Atsert Evans AND R. R. Hrpparp 
anp A. S. Powe. Analytical Chem. 23 
(1951), pp. 1604-10 

\ previously reported 
termining (Hs, CHs, and 
groups in hydrocarbons by 
absorption spectroscopy 
compounds containing 18 carbon atoms 
or less. The present work done to 
whether the method could be 
molecular weight 
infrared spectra 


method of de- 
aromatic CH 
near-infrared 
was limited to 
was 
determine 
extended to higher 
compounds. The near 
(1.10 to 1.25 microns) of 24 hydrocar 
bons containing 13 to 34 carbon atoms 
and representing various types of hydro- 
Phe absorp 
was found to 
compounds 


carbons were determined 
tion per tuncti 
remain nearly constant for 
i the type. The unit absorption 
coefficients calculated from the spectral 
data agreed cl with the coefficients 
determined previously wit! different 
roups of compounds. The agreement of 
absorption coefficients indicates that the 
these three 
types of CH groups can be determined 
in samples containing any number of 
compounds of a single hydrocarbon type 
Saturated fractions from five lubricating 
oils were analyzed. The results from the 
4% paraffin wax and polystyrene 
accepted struc 
other method 
analytical 


nal group 
Same 


sely 


average number of each of 


analy sis 
agree with the 
tures for these products. N¢ 
is known that will give similar 
information 


generally 


Estimation of Sulfur in Petroleum 
Products. Electrical Device for Use in 
Determining Sulfur by the Lamp 
Method, C. W. Brown. Analytical Chem 
23 (1951), pp. 1659-62 

Time and sample 


onsumed for 


have been wasted 
determimations 
lamp method 
minimum ol sample i 
date the low-sulfur 
sized sample a 


many 
by the 


and « 
# sulfur content 
because the size 
fixed to accomm 
For the 
igh sample will produce 
fluous amount of sulfuric acid for subse- 
titration minimize this difh 
culty a conductivity cell was constructed 
so that a unit meter reading was equiva- 
lent to a definite amount of sulfuric acid 
produced in the abs« rbing solution It is 
also equivalent to one mg. of sulfur. The 

wides a convement 
approximating the acidity of 
the solution. The procedure has proved 
satisfactory in routine use. It provides a 
control on the amount of sample to be 
burned quick estimation 
f sulfur content, and gives an inde 
conventional 
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means tor 


and allows tor 
t 


pendent check on the 


titration 


in Shale 
Laem 23 


Determination of Nitrogen 
Oil and Petroleum. Analytical 
1951), pp. 1632-41 
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The service offered by the Badger Process Division has for many years 
been a significant factor in the growth and advance of the American and 
International petroleum industry. Some of the clients who have employed 
us are represented by these famous trademarks. 

Today, augmented by increased facilities and combined personnel, 
Badger Process Division stands ready to assist the petroleum industry to 
meet the challenge of the future by the competent design and installation 
of all types of processing units and complete plants. 


STONE & WEBSTER ENGINEERING CORPORATION 


BADGER PROCESS DIVISION 
AFFILIATED WITH E. B. BADGER & SONS (GREAT BRITAIN) LTD. 
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Cast Steel Gate Valves 


Series 150 and 300 
Wedge Gate — Outside Screw and Yoke 








Gland clearances are such that stem 
cannot be scored if gland should be 
tightened unevenly. 

Deep Stuffing Boxes in all sizes (2” to 
24”) insure tightness and maximum 
packing life — costly leaks are elimi- 
nated. 

Bonnets and Bodies are engineered to 
withstand pressure and minimize dis- 
tortion they’re tough, durable, de- 
pendable. 

Heavy Steel Walls provide extra 
strength and longer life. 

Integral Body Guide Rib Faces are ma- 
chined to insure accurate disc seating. 
Seat Rings are bottom seated — not 
flange type. No recess exists at back 
of ring — hence no turbulence, erosion, 
or pressure drop. 

Streamlined Ports allow high velocity, 
non-turbulent flow, and reduce the 
possibility of erosion. 

Valves regularly have flanged ends. 
They can be supplied with ends for 
butt welding. Roller bearing yokes are 
available. On valves 5 inches and 
larger, by-passes can be furnished. 








For Series 600 and higher, we recom- 
mend Walworth Pressure-Seal Steel 
Gate Valves. 


For further information on Walworth 
Cast Steel Gate Valves, see your local 
s ' £S . — A 

aan Sn Gy en eee Walworth distributor, or write: 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 
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trometer. The fourth article describes the 
rmination ! basi nitr gen by titra 
n with perchloric acid 
Identification of Petroleum Products 
by Chromatographic Fluorescence 
Methods, Jacos A. ScHuLpiner. Analyti 
ut Chem. 23 (1951), pp. 1676-80 
Chromatographic fluorescence methods 
vere applied to the forensic problem of 
harbor and beach pollution with fuel and 
lubricating oil wastes. The source of 
rude petroleums can be identified simi- 
irly. Pollution by waste fuel, lubricat 
ng, and bilge oils is preventable. Each 
vear this pollution causes damage to our 
nlan‘l fisheries, migratory water fowl, 
and beaches, and results in unsightly 
arbors and fire hazards to piers and 
shipping. The procedure was found us« 
ul in prosecuting harbor pollution viola 
ns in Baltimore harbor and in the 
pper Chesapeake Bay region. It resulted 
many convictions and 
r periods during whicl 
‘he method can also be applied to the 
lentification of the source of petroleum 
rudes. Various crude, semi-refined, and 
efined petroleum products give charac- 
ristic spot chromatograms by this 
ethod It is also possible that other 
in the petroleum industry will be 
1 for the rapid identification of prod 
by similar methods 


was responsible 
pollutions ceased 


Determination of Dry-Sludge Content 
of Fuel Oils: Development of the Shell 
Hot Filtration Test (SHFT), W. T. van 
KerKvoort, M.B.E. and A.J.J. Nreuwstap 

ur. Inst f Petroleum. 37 (1951), pp 
596-604 

The authors feel that existing methods 

r determining the dry-sludge content 

f fuel oils do not give reliable informa 

mn A new test has been developed in 
l, under pressure 


hich the fuel is filterec 
rough hardened filter paper using a 
pecially designed apparatus. The method 
nvolves a minimum of adsorption and 
flocculation f oil components on the 
filter. After filtration, the filter and the 
esidue on it are washed with a solvent 
and the ter disc is weighed. The pro 
er nd to be useful it 
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n-Heptane as a Standard Solvent For 
The Asphaltene Determination in As- 
phaltic Bitumen, | EISMA AND { | 
Krom. Jour. Inst Petroleum. 37 (1951), 


582-7 
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The Ashland Oil and Refining Company and its affiliated companies are a fast 
growing and highly progressive organization. Like other leaders in the refining 
field, Ashland relies on Petreco Desalters to keep their crude charge free from 
harmful salts and solids. Like the many other experienced refiners who specify 
Petreco Desalting repeatedly, the Ashland group has installed Petreco in their 


refineries at Ashland, Kentucky; Canton, Ohio and Buffalo, New York 


Leading refiners such as the Ashland Oil and Refining Company have learned 
that Petreco Desalrers consistently deliver high-efficiency performance, and are 
kept at this high performance level by helpful, dependable Petreco service 


engineers PETRECO OFFERS COMPLETE DESALTING SERVICE AND FACILITIES 
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IN DESALTING 
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Reduced furnace plugging, longer 
tube life 


Maximum exchanger efficiency 


Less corrosion in the topping 
section 


Salvaged waste oil 
Clear water bleed 


Trouble-free, automatic operation 


PETROLITE CORPORATION 
Petreco Division 

3202 So. Wayside Drive, Houston 3, Texas 

1390 E. Burnett Street, Long Beach 6, Calif. 
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specification limits These drawbacks 
can be met by the universal use of one 
pure solvent. For this purpose normal 


heptane is suggested 


Insulating Oils: The Significance of 
the WIJS Iodine Value, C. N. THomp- 
son. Jour. Applied Chem., 1 (1951), pp 
$40-8 

The present conception of the molec 
ular composition of the hydrocarbons 
present in petroleum fractions in the in 
sulating-oil range of molecular weights 
is given. Methods for determining the 
degree of unsaturation are discussed and 
in particular, the method of Wijs for de 
termining the iodine value. The iodine 
value of a petroleum oil is not an abso 
lute quantity, but an empirical number 
determined by a prescribed method. Its 
significance in relation to the other 
properties of electrical insulating oils 
is discussed, and its correlation with 
aromatic content as determined by chro 
matographic adsorption analysis is con 
sidered. When the iodine value of a 
normally-refined insulating oil of natural 
origin is determined by the method out 
lined, and multiplied by a factor between 
three and four, the product is found to 
be numerically equal to the aromatic 
content of the oil. The relationship be 
tween the gassing tendencies of insulat 
ing oils under electrical stress and their 
iodine values is demonstrated. The ana 
lytical details of the Wijs method of 
determining iodine values are discussed 


Spectrographic Analysis of New and 
Used Lubricating Oils, ©. M. GAmsritt, 
\. G. GassMANN, AND W. R. O'’Net 
Analytical Chem. 23 (1951), pp. 1365-9 

The work was undertaken because of 
the need for accurate methods for de- 
termining the metal content of lubricat 
ing oils, in the control of blending of 
additive oils and for examining used 
oils. Ordinary chemical methods are 
too cumbersome and tedious and con- 
sequently, attempts have been made to 
use the speed of spectrographic methods 
The authors describe such a method us 
ing a porous cup electrode technique 
for the determination of the additives 
barium, calcium, phosphorus, and zinc 
in new lubricating oils. An overall ac 
curacy of ten percent is claimed. A sec 
ond procedure uses a rotating disk 
electrode for the determination of lead, 
iron, and additives in used oils. The 
results of this method are compared 
with those obtained using porous cup 
electrodes. The accuracy is of the order 
of ten percent in the determination of 
lead and iron. The method is believed 
to be an addition to the tools in this 
field in that it applies to the analysis 
of both new and used oils 


Ethyl Announces Twelve 
Graduate Fellowship Awards 


Ethyl Corporation is sponsoring twelve 
graduate fellowships during 1952, in 
petroleum, chemical and automotive 
fields. Ethyl began the fellowships in 
1937 to enable promising graduate stu 
dents to complete their education 

The individual recipients of fellow 
ships and their respective colleges or 
universities this year are 


David B. Wilford, chemical engineer 


MODERN ENGINEERING demands precise standards of 
heat insulation performance. Pabco's Precision Molded 85% 
Magnesia combines the time-tested superiority of Magnesia 
with precision molding to give you a light weight insula- 
tion manufactured to very close tolerances. 


LOCAL STOCKS 


Pabco Engineering Service Units are strategi- 
cally located throughout the United States and 
maintain adequate stocks of Pabco's Precision 
Molded 85% Magnesia Heat Insulation. Re- 
gardless of your location, Pabco Engineering 
Units give the service and materials you need 
when you need them. 


Each Pabco Approved Engineering Service 
APPROVED Unit is staffed with competent insulation engi- 
ENGINEERING neers and skilled mechanics. Between each 
=o unit and the Pabco factory there is a constant 
cooperative interchange of experience and 
methods, resulting in special benefits to every 

customer. 


SERVICE EVERYWHERE 


Pabco Engineering Service Units may be found 
in the classified section of the telephone book, 
or by writing to the factory. You can depend 
upon every Pabco Engineering Service Unit 
for the same high standards of materials, 
workmanship and methods of application. Get 
the complete facts on Pabco heat insulation 
and service now for your future needs. 


THE DEPENDABLE STANDARD — “MODERNIZED” 


PABCO PRODUCTS INC. 


Insulation Division 
Son Francisco 19 New York 16 


Manufacturers f Heat n ation 


Pabco Eng 
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IT WON’T BOTHER 


fatty acids 


AND VICE VERSA 


The use of aluminum equipment in the processing 
of fats, fatty acids and aldehydes shouldn't 
surprise you 

Aluminum has the advantage of not promoting 
oxidation of these sensitive compounds. The use 
of all-aluminum equipment from overhead con- 
densers through to the storage and distribution 
of the finished product completely eliminates the 
problem of dissimilar metals which actually 
accelerate oxidation. 

Aluminum does more. More than protect the 
taste, odor, stability and appearance of these 
products. It resists corrosion by free fatty acids 
in oils. It is non-sparking. Aluminum improves 
temperature control of your processes through 
its high heat conductivity. It is easy to clean. Easy 
to machine, weld and handle in the shop. In other 
words, aluminum fabricates easily. Over competing 
metals (other corrosion-resistant metals), you 
save 2 to $/6 in material costs alone. 

Alcoa's development engineers have much 
experience with vessels, storage tanks, filters, 
exchangers, pipe and tube of aluminum for fatty 
acid service. They offer their immediate personal 
attention to your questions. Write (company 
letterhead please) to 
ALUMINUM COMPANY OF AMERICA 
18648 Gulf Building - Pittsburgh 19, Pa 


ne F rnia Institute of Technology; 
Her Kraemer, chemical engineer 
ng, University of Illinois; Philip Cock 
shutt, mechs al engineering, Massa 
chusetts In i ~ Technology; Rus 
sell W. Hall, Jr., physics, University 
Oklahoma; James A. Amick, chemistry, 
Princeton University; Martha Havill, 
chemistry, Purdue University; George 
r. Fisher, entomology, Rutgers Univer 
sity; William A. Raatz, chemical engi 
neering, University of Texas; J. A. Carl 
son, petroleum refinery engineering, 
University of Tulsa; Vincent J. Tray 
nelis, chemistry, Wayne University: 
Gordon H. Millar, mechanical engineer 
ing, University of Wisconsin; William 
DD. Tabachnik, mechanical engineering, 
Yale University 


Standard Indiana Promotes 
Public Relations Men 


Positions as assistant directors of pub 
lic relations were given Don Campbell, 
John Canning, and J. M. Patterson by 
Standard Oil Company (Indiana) re 
cently. They will specialize in adminis 
tration, communication through outside 
media, and projects and communications 
in company channels respectively 

Campbell has been copy chief since 
1949 and prior to that was public rela 
tions assistant to the vice president of 
the American Locomotive Company for 
three years. A graduate of Kalamazoo 
College, Mich., he had earlier served as 
news editor of the Miami Herald and 
day news editor of the Detroit Free 
Press 

Canning, with Standard since 1935 
was appointed press representative in 
1945. Earlier he had served with the 
Associated Press, the Des Moines Reg 
ister and Tribune, and other lowa news 
papers. He is a graduate of Grinnell 
College and received his M.S. fror 
Northwestern University Medill School 
of Journalism 

Patterson joined the company in 1946 
to coordinate activities in the 28 sales 
offices and five refineries. Previously he 
had been an executive of the Boy Scouts 
of America and assistant director of the 
Statistical and Research Service of the 
Scouts’ National Council. He is a grad 
uate of Birmingham-Southern College 
and holds an M.S. degree in psycholog 
from Emory University 


On Argentina Assignment 
Assuming the duties of general super 
intendent of tl Esso Petroleum refin 
ery at Campana, Argentina, this month 
s Willard ( . formerly assistant 


manager of empk relations le re 


eves Carl Luik: : ne-time employe 
f the Baton Rouge refinery, whose re 
tirement trom I Campana plant is 
scheduled for next April 1. Mrs. Clark 
vill 1 her husband in Campana in 
ut the Clark children will 


Join Houdry Research Unit 
Harold Shalit, Ph.D. from Poly 
echni u Brooklyn, and for 
I the Research 
4] Company 


Resear 
( 


Petroleum Re 
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Committee D-2 (Petroleum Products) -— 




















provides for an increase from 13.5 
to 15 Ibs. R.V.P. maximum vapor 
pressure for refineries marketing gaso- 
line in the northern states. WARREN’S : . ° 
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Digest of Recent U. S. PATENTS 
Pertaining to PETROLEUM REFINING 


Compiled by DR. HEINZ HEINEMANN 


(From the Official Gazette, November 13, 20, 27 and December 4, 11, 18, 25, 1951) 





CATALYSTS PREPARATION, 
ACTIVATION, AND 
REGENERATION 





U.S.P. 2,575,324. Nickel-Magnesia-Zir- 
conium Silicate Catalyst. J. H. Shap- 
leigh to Hercules Powder Company 
A catalyst for promoting the reaction 

between a hydrocarbon and steam com 

prises zirconium magnesia and 

25-50 percent ot 


silicate, 


nickel 


U.S.P. 2,575,457. Preparation of Phos- 
phoric Acid Catalyst on a Precalcined 
Silica-Phosphoric Acid Base. J. M 
Mavity to Universal Oil Products 
Company 
Solid catalysts useful in hydrocarbon 
mversions are prepared by mixing an 

oxygen acid of phosphorus with a sili 
eous adsorbent. The resulting com- 

yosite is calcined and then impregnated 

f phosphorus 

acid coated 


an oxygen acid ‘ef 
resulting phosphorit 
composite is again calcined 
U.S.P. 2,576,653. Removal of Iron from 
a Cracking Catalyst. C. L. Thomas to 
Great Lakes Carbon Corporation 
4 cracking catalyst with long 
lytic life is produced by passing hydro- 
arbon vapors at cracking temperature 
over a lattice layer type body of clay 
or acid treated clay. The thus carbon- 
ized body is treated with chlorine gas 
or vaporizable chlorides of carbon at 
a temperature of 300-700° C. The re- 
maining carbon is burnt off, whereupon 
the treated clay is acid treated 


cata- 


U.S.P. 2,577,591. Preparation of a Sup- 
ported Aluminum-Halide-Carbon Cat- 
alyst. H. R. Sailors to Phillips Petro- 
leum Company 
4 catalyst carrier is activated by de- 

positing an aluminum halide-hydrocar- 

bon complex on a solid inorganic ad- 
sorptive Carrier, heating this carrier to 

a temperature below 900° F. to vaporize 

the aluminum halide and hydrocarbons 

and deposit carbon on the carrier, which 
is then treated with aluminum halide 


U.S.P. 2,577,631. Manufacture of Micro- 
spheriodal Gel Particles. W. A. Rex 
and K. J. Nelson to Standard Oil 
Development Company 
\ hydrosol of an morganic 

continuously withdrawn as a stream 

from a common hydrosol source and 
divided into two substreams. These sub- 
streams are treated in a special manner 
and supplied to a plurality of gelatin 
zones. partially filled with an organic 
liquid setting medium. An inorganic 


oxide is 
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oxide gel in the form of micro- 
spheroidal particles is obtained, 

e.g. of silica-alumina particles useful as 
a cracking catalyst 


U.S.P. Re. 23,438. Preparation of Silica- 
Alumina Cracking Catalyst. L. B. Ry- 
land to Shell Development Company 
Ihe claims of this patent are identical 

with those of the original patent No 

2,565,886 dated August 28, 1951 


U.S.P. 2,579,123. Reactivation of Silica- 
Alumina Catalysts by Silica Addition 
W. A. Pardee to Gulf Research and 
Development Company 
A permanently deactivated silica 

alumina cracking catalyst is impreg- 

nated at its surface with a fluid com- 
pound yielding upon decomposi 
tion, such as an alkyl silicate. By decom 
position of this compound, the catalyst 


silica 


is reactivated 


U.S.P. 2,579,133. Reactivating a Silica- 
Alumina Catalyst by Impregnation 
with Boria. ‘2. R. Warner and \ 
Pardee to Gulf Research and 
opment Company 
The method of this patent is closely 

related to that of U.S.P. 2,579,123. A 

fluid yielding boria upon decomposition 

is here employed as the material to 
bring about reactivation 


Devel- 


U.S.P. 2,579,678. Catalyst Regeneration. 


G. F. Kuhn to Sinclair Refining Com 

pany 

A finely divided hydrocarbon conver 
sion catalyst is regenerated by suspend- 
ing it in a current of air and conveying 
it thereby to an elevated chamber where 
it is separated from the air by gravity 
and passes to and downwardly through 
a regenerating chamber. Air withdrawn 
ftom the separating chamber is reintro- 
duced at a lower zone of the regener- 
ating chamber to pass upwardly through 
the downwardly flowing catalyst 


U.S.P. 2,579,834. Moving Catalyst Con- 
version System. R. Kollgaard to 
Houdry Process Corporation 


In the regeneration of granular hydro- 





NOTE 

As of this month the PerroLeum 
REFINER will present a more timely 
digest of patents by observing a 
later time deadline for Dr. Heine- 
mann’s material. This issue con 
tains the digest of seven issues of 
the Gazette, a measure to cover the 
three week lag which had hereto- 
fore been in effect 
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carbon conversion catalyst, the catalyst 
is passed downwardly as separate later- 
ally confined compact beds through ver- 
tically spaced consecutive combustion 
zones, More details are claimed 


U.S.P. 2,580,004. Removal of Iron from 

Regenerated Cracking Catalyst Fines. 

G. Corneil to Standard Oil Devel 
opment Company. 

In the regeneration of finely divided 
catalyst having particle diameters in the 
range of 0-200 microns in the presence 
of a hot combustion supporting gas at a 
temperatrue no greater than 1200° F 
catalyst fines having a major portion 
comprising particle diameters in_ the 
range of 0-40 microns are contacted at a 
temperature of 400-700° F. with HF 
and then reintroduced with the HF into 
the regeneration zone 





CRACKING AND REFORMING 





U.S.P. 2,576,228. Autothermic Cracking 
Reactor. W. R. Kinnaird to Universal 
Oil Products Company 
The construction is claimed of a re 

actor for effecting the high temperature 
conversion of reactant streams, particu- 
larly for carrying out the oxidative or 
autothermic cracking of a gaseous hy- 
drocarbon stream mixed with a con 
trolled oxygen or air stream 


U.S.P. 2,579,576. Cracking with Acid- 
Treated Clay Catalyst. J. H. Hickey 
to Great Lakes Carbon Corporation 
Hydrocarbon oil is cracked in the 

presence of an activated bentonite clay 
catalyst. The clay is activated by react- 
ing it at a temperature of 10-40° C 
with 0.05-0.15 pounds of mineral acid of 
a concentration of 2-15 percent in water 
per pound of clay, and further reacting 
the clay, after separation from the treat- 
ing solution, with an aqueous solution 
of a mineral acid of 5-15 percent con- 
centration in an amount corresponding 
to 0.1-0.6 pounds of concentrated acid 
per pound of clay at a temperature of 
80° C. to the b.p of the solution 


U.S.P. 2,580,002. Process for the Pro- 
duction of Ethylene. E. W. Carrier to 
Standard Oil Development Company 
A light hydrocarbon gas containing 

CG, to GC, hydrocarbons is thermally 

cracked at a temperature of 650-850° C 

under a pressure of at least two atmos- 

pheres. The pressure of the resulting 
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Reduce maintenance with D-F §-E Joints 


Shortages of manpower require you to build stamina in your 
lines. *Directed-Flexing Self-Equalizing, an exclusive feature of 
Badger Expansion joints, assures all-curve flexing in the corrugated 
member. Thus, localized flexing stresses cannot form . . . metal 
fatigue cut to a minimum .. . breakdowns are virtually eliminated. 

But that’s not the whole Badger story. In addition to controlling 
the flexing movement within each corrugation, the specially de- 
signed Self-Equalizing Rings also control intra-corrugation move- 
ment. For unbeatable stamina be sure you get the exclusive Badger 
combination — Directed-Flexing Self-Equalizing — when you buy 

. specify Badger Expansion joints for every job. 





Only Badger Expansion Joints have Directed-Flexing 
Self-Equalizing rings which progressively control the 
movement of the all-curve corrugations. 
Plus § other big features 
@ Packless . . . pressure-tight single tube — 
requires no maintenance 
Compect . . . approximately the size of flanged fitting 
Special forming . . . no structure weakening stresses 
Controlled heat treating . . . assures long life 
Wide range of traverse — pressure — temperature 





Fabricated from deoxidized copper for normal pressures 
and temperatures. stainless stee! or 

alloys to withstand high pressure. 

temperature and corrosion. 








HEATED 


MANUFACTURING COMPANY 
230 BENT STREET, CAMBRIDGE, MASS. 





Patents 





hot gas mixture is reduced to one atmos- 
phere, and the hot mixture is then con- 
tacted with a hydrogenation catalyst 
containing an oxide of a 6th group 
metal in a soaking zone. An ethylene- 
rich fraction is separated from the re- 
sulting gas mixture 





REFINING 





U.S.P. 2,575,341. Process for the Re- 
covery of Butadiene from Cyclohexane 
Pyrolate. H. A. Gollmar to Koppers 
Company, Inc 
In the manufacture of butadiene by 

py rolysis of cyclohexane, the butadiene 

is recovered by scrubbing the gaseous 
yroducts of the pyrolysis with a low 

mixture of cyclohexane and 
benzene, cooling and compressing the 
effluent gases from the scrubbing to re- 
cover cyclohexane and benzene there- 
from, and recovering butadiene from 


the liquid effluent of the scrubbing 


U.S.P. 2,575,520. Adsorption Process. ( 


©. Berg to Union Oil Company 


H 
t Caltornia 
Details are claimed of a continuous 
I cess tor the separation of gaseous 
mixtures containing hydrogen and hy- 
drocarbons with 4 C atoms or less into 
a plurality of fractions by selective ad 
sorption on solid granulated adsorbents 
U.S.P. 2,576,071. Aviation or Motor 
Fuels. D. A. Howes, T. Tait, P. Dock- 
sey, S. F. Birch, and W. A. Partridge 
to Anglo-lranian Oil Company, Ltd. 
Details are claimed of a process for 
producing a blended high grade avia 
tion of motor fuel from certam 1s« hex 
ane and isoheptane fraction and pure 
ther with tetra ethyl lead 


isoheptane towe 


U.S.P. 2,576,525. Process for Separating 
Hydrocarbon Fractions Containing 
Aromatics. M. R. Lipkin to Sun Oil 
Company 
Of two hydrocarbon mixtures, each 

~ which contains aromatic and satu 
rated hydrocarbons and having a boiling 
range outside that of the other mixture, 
the higher boiling mixture is passed in 
liquid phase through silica gel to prefer- 
entially adsorb high boiling aromatic 
therefrom while displacing low boiling 
aromatic remaining thereat from the 
previous cycle. The lower boiling muix- 
ture is then passed in liquid phase 
through this gel to displace high boiling 
aromatic while adsorbing aromatic from 
the lower oiling mixture. Successive 
portions f the effluent during each 
cycle urther treated in order to 
finally obtain cuts, some of which are 
enriched in aromatics and some im satu 
rates, and in higher and lower portions 
of each of them 


U.S.P. Re. 23,432. Process for Breaking 
Petroleum Emulsions. M. DeGroote 
and B. Keiser to Petrolite Corpora 
tion, Ltd 
Petroleum emulsions of the ater-in 

oil type are broken by means of a de 

mulsifier including a qua 
ternary il t a spe 
cial type 
twee! at 

pol - f ester. De tails are claime d 

U.S.P. 2,577,202. Process for Separating 
Organic Compounds, A. P. Lien, W 


ion be 
1 amine 
figuration and a certain 
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“an outstanding record of high accuracy, reliability, ease 
of maintenance and freedom from variation.” in the 2 years 
since their installation at Cincinnati, they have continuously 
maintained this record! 

Gulf, Cificinnati, is only one of many leading refineries 
that base their control systems on M-40 . . . the finest 
modern controller. The Foxboro M-40 Controller gives you 
the most advanced developments in process instrumentation 
. . . for temperature, pressure, flow, level and other 
applications. Write for details. The Foxboro Company, 
742 Neponset Ave., Foxboro, Mass., U.S.A. 


PO A NE RG DENT Rg tlt 


Corner of control room for 
fluid cot cracking unit at 
Gulf, Cincinnati, showing 
@ few of the Foxboro M-40 
Controllers. 


ey.4 BORO M-40 CONTROLLERS 


REG U.S. PAT. OFF 
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BARRETT STANDARD 
ANHYDROUS AMMONIA 


Now more than ever it’s important to protect your valu- 
able, hard-to-replace refining equipment against acid cor- 
rosion. That’s why it pays to use Barrett* Standard 
Anhydrous Ammonia to neutralize acidity in oil refining. 


This liquefied gas, guaranteed to be of the highest purity, 
is one of the lowest cost neutralizing agents delivered to the 
refinery. One pound will neutralize the same quantity of 
acid as several pounds of other neutralizing agents. 


Easily vaporized, Barrett Standard Anhydrous Ammonia 
follows the gas stream through the equipment, neutralizing 
corrosive acids as soon as they are formed. It has high solu- 
bility and a high rate of diffusion in oil. It destroys acidity 
without the formation of water or undesirable emulsions. 
Products of neutralization are easily eliminated from the 
oil. Excess ammonia is removed by blowing the oil with air. 


Start now to save money and protect your equipment by 
using Barrett Standard Anhydrous Ammonia, available in 
150, 100 and 50-pound cylinders from conveniently located 
stock points. Get all the facts! Write, wire or telephone the 
address below. 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


*Reg. t 
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J. Zimmerschied and W. S. Higley to 

Standard Oil Company (Indiana) 

\ mixture contaming urea-adduct 
forming aliphatic organic compounds 
and a natural inhibitor for such forma- 
tion, such as a West Texas virgin gas 
oil, is treated with a pretreated urea to 
produce such adducts. Urea is_pre- 
treated for this purpose by contacting it 
with water and an initiator for urea- 
adduct formation. This initiator consists 
of an aliphatic organic compound which 
has the property of forming a solid ad 
duct with urea, such as straight-chain 
compounds containing at least 4-methy!l 
ene groups or monomethyl-branched or 
ganic esters containing a corresponding 
straight-chain portion. On contacting the 
feed mixture with the pretreated urea 
under suitable conditions, a solid adduct 
of urea and the aliphatic compounds of 
the feed mixture is obtained 


U.S.P. 2,577,254. Removing Carbon and 
Carbonaceous Deposits from Heat Ex- 
changer Equipment. S. D. Lawson t 
Phillips Petroleum Company 
Details are claimed of a process for 

the removal of carbonaceous deposits 

from the outer walls of heat exchange 
tubes which have been contacted wit! 
hydrocarbon fluids at high temperature 


U.S.P. 2,577,617. Practionsl _—~—— 
Process. J. Hudig to Shell Develo 
ment Company 
Details are claimed of a fractional dis 

tillation process for the separation of a 

lower mole weight hydrocarbon from a 

slightly more volatile hydrocarbon, e.g 

for the separation of propylene from 

ethane, in a mixture consisting essen- 
tially of saturated and olefinic hydr« 
carbons having 1-4 C atoms 


U.S.P. 2,577,640. Method for Analyzing 
Hydrocarbons. F. F. Wadley and J 
A. Anderson, Jr., to Standard Oil 
Development Company 
A hydrocarbon fraction boiling in the 

gasoline or in the kerosine and gas-oil 
boiling range and containing dienes is 
analyzed by blending the fraction witl 
a normally liquid saturated hydrocarbon 
\ first portion of the resulting blend is 
contacted with a treating agent selective 
for the removal of dienes, i.e. witl 
HNO), or acidified He(NO,): or KMnO, 
After removal of this treating agent, 
separate beams of light at wave lengths 
of 235 and 258 millimicrons are passed 
separately through the treated first por 
tion and through an untreated second 
portion of the blend. The values thus 
obtained give measures by which the 
diene index of the analyzed fraction 
may be obtained 


U. 2 2,577,701. Fractionation Process. 
H. Deming and M. L. Sagenkahn 
~ Shell Development Company. 
Ethylene is separated from its mixture 
with ethane by forming a vapor fraction 
rich in ethylene and poor in ethane and 
a liquid fraction rich in ethane and poor 
in ethylene. The vapor fraction is adia- 
batically compressed, and its tempera 
ture is raised above that of the liquid 
By further treatment of portions of both 
fractions, with heat exchange between 
them, unliquefied substantially pure 
ethylene can be obtained. The method 
is useful also for the separation of mix 
tures of other components having close 
b p.s 
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ORBIT 
VALVES 


’ Caz Valve Maintenance 
Costs wih ORBIT 


L. P. GAS VALVES 


BRANCHES 


HOUSTON, TEXAS 
407 Velasco 
(serving the Gulf Coast) 
ODESSA, TEXAS 
Starr Warehouse 
(serving West Texas area) 
CASPER, WYOMING 
LeRoy Mitchell, Distributor 
(serving the Rocky Mountains 
end Canada) 


PRODUCTION VALVES 


Your Supply Store Carries Orbit Valves in Stock 


ORBIT VALVE COMPANY 


P. O. BOX 699 TULSA, OKLAHOMA 





BASIC CHEMICALS Disodium Phosphate 


= ANHYDROUS 
Na2HPO, 


Trisodium Phosphate 


Na3PO4°12H20 


Sodium Tripolyphosphate 


FOR AMERICAN INDUSTRY ANHYDROUS 
NasP30;9 


Tetrasodium Pyrophosphate 
ANHYDROUS (TSPP) (Pyro) 
NagP207 


GENERAL CHEMICAL 


Phosphates 





For Many Purposes 


General Chemical pioneered in the manufacture of “wet process” 


phosphates over a half century ago. Out of its early work, the 





Company has developed specialized modern production techniques 
by which phosphates of highest quality and purity are being made 


to meet every industrial requirement 


Today, these techniques are enabling the Company to maintain 
peak outputs of the key phosphates listed here, independent of 


defense demands for elemental phosphorus and electrical power. 


For your requirements, consult the General Chemical office serv- 
ing you. Stocks are readily available from coast-to-coast distrib- 


uting points. | For stabilizing textile 


peroxude bleaches 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y 

Offices: Albany * Atlanta * Baltimore * Birmingham * Boston ° Bridgeport * Buffalo 
Charlotte * Chicago * Cleveland * Denver * Detroit * Greenville ( Miss.) * Houston 
Jacksonville * Kalamazoo * Los Angeles * Minneapolis * New York * Philadelphia 
Pittsburgh * Providence * St.Louis * San Francisco * Seattle * Yakima (Wash.) 

In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis 
in Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 


in manufacture of In manufacture of 
pharmaceuticals ceramic ware 
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U.S.P. 2,577,799. Recovery of Unsatu- 
rated Oil from Used HF Catalyst. 
J. P. O'Neil to Phillips Petroleum 
Company 
\ heavy, unsaturated oil is produced 
m eftiuents of a process tor reacting 

hydrocarbons in the presence of a liq 

HF catalyst. Details are claimed of 
nic is mainly concerned 

the emoval of the last traces of 
maining in the heavy oil after 
ration of the HF present. This re 
l uorime traces is effected by 


ular 


U.S.P. 2,578,054 nes Crystalliza- 
tion Process. L. C. Fetterly Shel 
Development Company 

ation of crystalline molec 
plexes between hydrocarbons 
iourea employed as aque 

t rease its pH 

munt l 


U.S.P. 2,578,432-3. Process for Produc- 
ing Apparent Solidification of Liquid 
Hydrocarbons. J. P. Labour to Gas« 


Resear au ri an 


special 

a solid tf 
ation wit! 
S.P. 2.578.433 
treated with at 
ved nstead 
Certain metal 
ed instead of or 


H.SO, 


S.P. 2,578,510-2. Solvent Fractionation 
of Wen Containing Mixtures. EF. W 


The Atlant Refining 


mtains 4 
and tine 
, 
meiting wax 
phases also contam 
vent and addi 
th separate 
ved comprises 


1 


ene per Vv 
ture, the first 
lumes 
md addi 
mes of aque 
percent water 
ning mixture 
2,578,511, the 
lumes t 
into the ex 
of with 
melting wax frac 
mprises 0.3 05 
glycol and is 
ome ” intro 
ntaining muxture 
2,578,512, the 
introduction of solvent and 
j iditive are the same as in U.S.P 
2,578 ‘S11, while a second additive is 
introduced between the point of intro- 
duction of the first additive and that 
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MIXING 
at Lows 


It’s no accident that 
INTERNATIONAL 
MIXERS are steadily 
gaining in favor 
throughout the pe- 
troleum industry. 


In step with today’s fast moving devel- 
opments, this Company has maintained 
a continuous Laboratory, Engineering 
and Research program to improve the 
theory and practice of mixing. This 
research is immediately published and 
made available to the industry in im- 
proved models and designs. INTER- 
NATIONAL also maintains a customers’ 
service Laboratory for test runs on your 
product. Results are of course, safe- 
guarded against exploitation by others, 
and cost free. 

INTERNATIONAL Representatives are 
located in principal cities in the U. S. and 
throughout the world. These sales and 
service representatives are always avail- 
able should service be necessary, and are 
right behind the INTERNATIONAL Per- 
formance and Workmanship Guarantee. 


It costs nothing to find out how the 
INTERNATIONAL organization can help 
you with your mixing problems — Send 
for catalog and full information. 


INTERNATIONAL 


ENGINEERING, Iwc. 
DAYTON 1, OHIO 


NEW YORK —17 Park Row 
CHICAGO — 407 S. Dearborn St. 


ini 


mixing 
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Equipment 


Portable Mixers 











WHY SKILLED WORKMEN Prefer 


RitznIb> 


Small Ratchet Threaders 


eiteerit TOOLs 
make good workers 
Better! 


Drop head sets to thread 4" to 2” 


These Drop Head Dies Give You 
Extra Fast Easy Pipe Threading 


* Heads snap into ratchet ring from either 
side, won’t fall out. 


* Precision-cut alloy dies reverse for close-to- 
wall threads—no special dies needed. 


OOR & OR, %” to 1”; 111R and 11R, %” 
to 14"; 12R, 4%” to 2”. Conduit dies avail- 
able. 

* Buy at your Supply House. 


THE RIDGE TOOL COMPANY « ELYRIA, OHIO 
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of withdrawal of the lower melting wax 
fraction. The solvent here comprises 
18-22 volumes of nitrobenzene and a 
small amount of BB'-dichloro-diethyl 
ether, and the first additive comprises 
0.15-0.25 volumes of the same ether, 
and the second additive comprises 0.45- 
0.55 volumes of a paraffinic hydrocar- 
bon with 8-18 C atoms 


U.S.P. 2,578,685. Method of Dewaxing 
Petroleum Products with Monobromo- 
Monochloro-Methane. K. A. Fischer 
Petroleum products are dewaxed by 

diluting them with monochloro-mon 

bromo-methane, chilling the mixture, 
and separating the wax 


U.S.P. 2,579,692. Gasoline Fuel Contain- 
ing Dimethyl Carbinol and Solvent 
Oil. J. FE. Neudeck to Standard Oil 
Development Company 
\ fuel composition consists of a mix- 

ture of hydrocarbons boiling in the gas- 

oline range, 0.5 percent by volume of 

solvent ol, and 1.0-2.5 percent of di- 

methyl carbinol. The solvent oil consists 
f a liquid hydrocarbon mixture of cer 


tain physical characteristics 


U. S. P. 2,580,010. Process and Appara- 
tus for Liquid-Liquid Extraction. M 
R. Fenske and B. R. Tegge to Stand 
ard Oi] Development Company 
Details are claimed of a process for 

extracting a liquid with a solvent im 

completely miscible therewitl 


U.S.P. 2,580,243. Process of Deleading 
Gasoline. | B. Rifkin and D. H 
Ewen to Ethyl Corporation 
Gasoline ntaining tetraethyllead is 

treated tor leleading with at xice t 


us NO 





POLYMERIZATION AND 
CONVERSION 





U.S.P. 2,576,515. Polymerization of 

Vinylcyclohexene. H. L. Johnson and 

A. P. Stuart to Sun Oil Company 

4-Vinylcyclohexene is contacted at a 
temperature of 35-130° C. with a cata 
lyst consisting either of BF,-ether com 
plex, HeSO,yor Sn Cl. An oil-like poly- 
mer is formed having a molecular 
weight higher than the dimer 


U.S.P. 2,577,017. Preparation of Heavy 
Hydrocarbons of Hydrogen Isotopes. 
L. C. Kemp, Jr., to The Texas Com- 
pany 
In the productior i deuterocarbons, 
a stream of CO, prepared by reacting 
carbon with CO, is reacted with D,O 
under water-gas shift reaction condi- 
tions. The mixture of free deuterium and 
CO obtained on removal of the CO, 
formed in this reaction is subjected 
to hydrocarbon synthesis conditions in 


f a synthesis catalyst 


als« 


the presence 
U.S.P. 2,577,390. Polymerization Ter- 
mination Agent. W. H. Watson t 
Polymer Corporation, Ltd 

In the emulsion polymerization of 
butadiene alone or in mixture with 
ther, copolymerizable compounds, lig- 
nin is added to the reaction mixture 
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STAINLESS AND 
WIGH ALLOY STEELS 


ELECTRIC STEEL FOUNDRY 


2181 N. W. 25th Avenve, Portland 10, Oregon 
Sales Offices and Warehouses 

CHICAGO, ILLINOIS NEW YORK CITY, NEW YORK 
HONOLULY, T. H. SAN FRANCISCO, CALIFORNIA 
HOUSTON, TEXAS SEATTLE, WASHINGTON 
LOS ANGELES, CALIFORNIA SPOKANE, WASHINGTON 
EUGENE, OREGON MEDFORD, OREGON 

IN CANADA — (4(Q LIMITED, VANCOUVER, B.C. 
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PIPE FITTINGS of | 
STAINLESS STEEL © 


You still can get the ESCO stainless steel 7 
pipe fittings you need. These are carried in — 


warehouse stocks throughout the country in 
both screwed and flanged types...in full range 
of shapes and sizes...in standard corrosion 
resisting analyses. Special sizes, types and 
analyses are produced subject to N.P.A. regu- 
lations governing critical alloys. 

Also available on short notice are stainless 
flanges cast for pressures of 150 to 900 pounds; 
sizes from 14” to 16”; standard or special 
analyses. 

Detailed information on pipe fittings and 
flanges are contained in the comprehensive 
new catalog “ESCO Stainless and High Alloy 
Products”. A copy will be given you upon 
request. Ask your nearest ESCO representa- 
tive, or use the coupon below. 


ELECTRIC STEEL FOUNDRY 
2181 N. W. 25th Avenve, Portland 10, Oregon 


Please send me a copy of your catalog, “ESCO Stainless and 
High Alloy Products” 


Nome 


Compony 


Address 


a 








erizable compounds in the presence oi gards the vertical axis of the reaction 


Patents n alkali metal catalyst, the diolefin is housing 
dissolved in 40-100 parts of benzene or 
her liquid aromatic hydrocarbon and U.S.P. 2,577,822. Cyclodiene Isobutyl- 
during the polymerization i wrdet urther treated with the addition of cer ene _ Sapelpmere. W. J. Sparks and 
terminate this reaction tain further amounts of such hydrocar R Thomas to Jasco, Inc 
| \ solution of the polymer in the A RN of 0.5-50 parts of cyclo 
U.S.P. 2,577,414. Transparent Casting aromatic hydrocarbon is obtained pentadiene and 100 parts of isobutylene 
from Styrene-Polyester Copolymer. is cooled to a temperature of —20° to 
G. L. Fraser and H. F. Park to Mor U.S.P. 2,577,788. Concurrent Dealkyla- —164° C. A solution of an active Fric 
santo Chemical Company tion of Aromatic Hydrocarbons and del-Crafts halide catalyst in an organi 
In the mass polymerization Dehydrogenation of Naphthenic Hy- solvent is added. This solvent shall be 
parts of styrene d 100 parts of : ‘ Grocarbons. J. H. McAteer and C. FE liquid at the polymerization tempera 
tain type of glycol-maleic acid ur Morrell to Standard Oil Development ture and shall not form a complex wit! 
rated polyester in the presence of Company the catalyst. Methyl and ethyl! chlorides 
are examples of such solvents 








Cm pe xide catalyst, 0.01-1 a , An alicycli hydrocarbon is reacted 
f the sodium sulfonate of dodecyl . with an alkylated aromatic hydrocarbon 

some SS COPS ated in the reactios n the vapor phase at a temperature of U.S.P. 2,578,377. Catalytic Conversion 

- wy | r ; t ) vo — n be) , . 500-000" C. in the presence of an acti of Hydrocarbons with Finely Divided 

- al og hag egh! te or ; vated carbon catalyst using a_ liquid Catalysts Utilizing Sonic Vibrations. 
a space rate of 0.1-10 V/V/Hr. Dehydro R. B. Smith to Sinclair Refining Com 


1 
‘ ' +} 1 

U.S.P. 2,577,432. Polyethylene Poly “C"*tion of the alieycli ——— pany 
amine Activated Organic Peroxide oe oa Th In the vapor phase conversion of 
Catalyzed Synthetic Rubber Emulsion ~ghetee~ te n Nem gg r | «hydrocarbons containing a ny eto 
Polymerizations. R. | Pr st t —— ing enc ‘ ‘ y¢ sna” =o Ganely divided catalyst by , Passing 
U. S. Rubber Compar “ . ste Con atoms anc this suspension and hydr carbons in 
li l lor f more saturated than the a longitudinal direction through a ver 
empl ed tically elongated reaction zone the cata 
lyst is simultaneously subjected = t 
wave vi 


U.S.P. 2,577,791. Catalytic Contacting continuously generated soni 


Unit with - Separator. LD. D. M« brations of the travelling wave type 
Kinney Houdry Process Corpora propagated in a direction perpendicular 
t to said longitudinal direction 


U.S.P. 2,578,479. Process for Polymeriz- 
ing Bis-Diphenylene oo nm J 

U.S.P. 2,577,677. Solution Polymeriza S. Jennings and A. F. Williams t 
tion. W. W. | lillips Pe esponse to converging . Cc. D. Patents Ltd., L nd 

Cor t ng tac nwar t Bis - diphenylene - ethylene heated 

ith benzoyl peroxide as a catalyst 

temperature f about 360° ¢ I 





Peak Loads More Efficiently 


with 


Pritchard Quality Cooling Towers! 


Pritchard Quality Industrial 

Cooling Towers are guaranteed to meet your peak 

loads as well as normal needs. They're adequately sized 
and thoroughly engineered to do the job more efficiently 
at greater savings to you. You save more water, too.. 
up to 999% over former wasteful methods. Manufactured 
of highest quality materials for longer life, Pritchard me- 
chanical draft or atmospheric type cooling towers give 
you trouble-free service that cuts maintenance costs. You 
can rely on Pritchard quality and experience to give you 
a more efficient, longer lasting cooling tower. Next time, 





Industrial cooling tower 
designed, engineered 


Write for Bulletins! pry Be 
Pritchard & Co. 


specify Pritchard! 





we GO ee 


Dept. No. 160 908 Grand Ave. Konsos City 6, Mo. 
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catalytic 
polymerization 


Phosphoric Acid 


Catalyst 





When two Butylene molecules unite to produce one molecule 
of high-octane polymer, the refiner has realized the greatest 
increase in product value in petroleum refining. 

Foster Wheeler's extensive experience in designing and 
constructing many of the industry's largest catalytic poly- 
merization, alkylation and isomerization units is available to 


refiners— anywhere in the world. 


FOSTER WHE 


Be A a 


ELER CORPORATION 


NE Ww Yore« NE Ww Yor. 








ymer per day 


4000 barrels of pol 


























This catalytic polymerization unit 


probably one of the largest in the world ..-- 


is now being built by Foster Wheeler. 


FOSTER WHEELER CORPORATION 


165 
BROADWAY NEW YORK 6 NEw YORK 
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plastic resins of a melting point above 


450° C. are obtained 
U.S.P. 2,579,106. Method of Preparing 
Cyclooctatetraene. C. E. Barnes to 
General Aniline and Film Corpora- 
tion 
In the preparation of 
traene by mdensing acetylene at ele 
vated temperature and pressure in the 
presence of a nickel compound catalyst, 
im a solvent containing tetrahydrofu- 
rane, 0.05-1 percent of an antioxidant 
is incorporated in the solvent, so 
avoid the presence of tetrahydrofurane 


cyclooctate- 


as to 


peroxide during the reaction 
U.S.P. 2,579,398. Method for Handling 
Fuels. 8. EF. Roetheli to Standard Oil 
Development Company 
stream of finely divided carbonace- 
ous solid shales, 
peat, tar f Ox 1s passed through a 
circuit ‘ T yrisin a carbe mization a 
mbustion zone Phe 


material, such as oil 


gasinication nd a < 
material under treatment is maintained 
as a fluidized mass in these zones. The 
temperature in the carbonization and 
controlled by re 
cycling solid residue highly heated i 
the combustion zone to the gasification 
zone and returning solid gasification 
residue to the carbonization zone. Valu 


able volatile fuels are recovered 


gasification zones 1s 


U.S.P. 2,579,433. Process for Polymeriz- 
ing Olefins. M. M. Holm and G. | 
Langlois to California Research Cor 
porati 
Al lefir mtaining material is con 

tacted with a catalyst consisting of non 

porous, inert, solid particles having an 
diameter not greater than that 
mesh particles and having a 
meentrated phosphoric 
thereon. Polymerization 

efins is effected 

U.S.P. 2,579,442. Polymerization of 
Ethylenically Unsaturated Compounds 
with Cyanuric Triazide Catalyst. H 
F. Park and H. A. Walter to Mon 
santo Chemical Company 
An ethylenically unsaturated polymer 

izable ion ! c as styrene, 1s 

mass Pp ntact with cya 
nuric triazide catalyst at elevated tem 
perature 


oP, a,57ner8. Catalyst Chamber. W 
Houst to Phillips Petroleum 
ympatr 
The nstruction is claimed of an ap 
paratus f g hydrocarbon con 
versions 
lyst. The reactivation of the 
effected 


yresence of a solid cata 


1 
catalyst ts 


U.S.P. 2,579,908. Aqueous Emulsion 
Polymerization with Low Initial Soap 
Concentration. J. A. Davidson and W 
R. Dunn to U. S. Rubber Company 
Details are claimed for the emulsion 

polymerizati f styrenes, butadienes-1,3 
and other d compounds in the 
presence i volati base soap and up 
to 10 percent certain acrylic com 
pounds 


U.S.P. 2,580,315. ———- Polymeriza- 
tion Process. H. F. Park to Monsanto 
Chemical Company 
Styrene is emulsion polymerized in 


> 
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DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM “4691 


Type R2R Precess Pump 











Type R2R Process Pump 


DISASSEMBLY: The Type R2R process 


pumps can be disassembled without dis- duty 
eighteen different sizes, enabling our engi- 
neers to furnish units specially designed 
and constructed for the particular work 


connecting the suction and discharge pip- 
ing. By first removing the spacer from the 
spacer type coupling, and unbolting the 


casing from the cradle the entire cradle to 
Capacities: 50 to 2000 Gallons per minute. 
Heads 
4000 RPM. 


and complete rotating element can be re- 
moved without disturbing the suction and 
discharge piping 


OPERATING RANGE: Type R2R. Heavy 


process pumps are available in 


be performed. 


Up to 400’. Speeds: 900 RPM to 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL and RECIPROCATING PUMPS 


Close Coupled Centrifugal Pump 


Pedestal ~—— Centrifugal 


Double Pedestal Bearing Centrif- 
ugal Pump 


ESTABLISHED 


Horizontal, Single Style, Double 

Acting, Piston Type, Close Clear- 

ance Pump. Designed to handle 
volatile liquids 


Gulp 


Horizontal, Duplex, Double —_—- 
Bide Pot, Piston Type, Ot] Bath 
Power Pump 


ep 


Durable Duplex Packed Piston a 
tern Steam Pump, Side Pot 


159 
DEAN BROTHERS PUMPS /NC. 
/NDIANAPOL/S /WO. 
323 W TENTH $7 
TEXAS 


Branch Offices: NEW YORK, 


N. Y., HOUSTON, 


Representatives in Principal Cities 
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in Heat Exchangers 


Most Efficiently 
<= 


This simple diagram shows the differ- 
ence between the flow of liquid over 
Wolverine Trufin* as compared to the 


flow over plain tube. 


Because Trufin has a greater outside 
surface area per foot, thereby effecting 
greater working capacity, this distinctive 
integral finned tube is capable of increas- 
ing the efficiency of your heat exchangers, 


oil coolers or condensers. 


Reference to the accompanying dia- 
gram will show you how Trufin presents 
much more contact area to the fluid and 


also allows more free area for its flow. 


These advantages contribute im- 
measurably to: (1) an increased heat 
transfer capacity of the unit, and (2) a 
decrease in pressure drop. These, in turn, 
often permit the use of smaller equip- 
ment, thus reducing wear and tear. 


*Reg. U. S. Pat. Off. 


Wolverine Trufin ond the Wolverine Spun End Process 
oveoiloble in Conede through Unifin Tube Co., Londen, Ont. 


WOLVERINE TUBE DIVISION 


Columet & Hecla Consolidated Copper Company 
INCOPPORATED 


Manuk ers of seamless, nonterrous tubing 
1431 CENTRAL AVE. ° DETROIT 9, MICH. 








FINNED 
TUBE 


This illustration shows the results 
found in our laboratory tests. A plain 
tube, %” O.D. and Trufin having %” 
root diameter were used in the tests 
(the outside diameter of the fins is 
comparable to that of the %” plain 
tube). The center distance between 
the plain tube and the finned tube 
conformed to the code requirements 
of a minimum '%s” spacing. Both oil 
and water were used in the tests. 


Wolverine Condenser Tubes stocked by Butler Industries, Inc, 
355 South Fourth Street, Beaumont, Texas. Tel: Beoumont 5-235). 


PLANTS IN DETROIT 


MICHIGAN AND DECATUR, ALABAMA 


Soles Offices in Principal Cities 


Export Depertment, 13 E. 40th St.. New York 16, N.Y 


Petroleum Refiner—V ol. 31, No. 2 














Patents 





the presence, as emulsifier, of a small 
amount of a primary alkyl amine ester 
the alkyl group of which contains 8-22 
C atoms. The ester group is a radical 
of a lower aliphatic acid with 1-5 C 
atoms. A water-soluble catalyst is em- 
ployed 





HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 





U.S.P. 2,576,034. Catalytic Dehydrogen- 
ation of Paraffins. J. W. Myers t 
Phillips Petroleum Company 
\ paraffin hydrocarbon diluted with 

1-30 volumes of steam is contacted at 

4 temperature of 1000-1400° F. with a 

catalyst consisting of 10-45 percent by 

weight of alumina and 90-55 percent of 
at least one f the oxides of Mo, W, or 

V. Dehydrogenation is effected 


U.S.P. 2,576,743. Preparation of 4-Ethyl- 
cyclohexene. ©. C. W. Allenby to 
Canadian Industries, Ltd 
4-Vinyleyclohexene is reacted witl 
ydrogen in the presence of a nickel 

atalyst and methanol or ethanol at a 

1 f 10-20° C. until slightly 

an one molecule of hydrogen 

as been absorbed for each molecule of 
m “thylceyclohexene 


c cl irue 
s obtained 
U.S.P. 2,576 858. Synthesis of Organic 
Compounds. |.. C. Rubin to rhe M 
W l Ip 
In a Fischer-Tropsch synthesis, a mix 
xide and hydrogen is 
a mass of finesy divided 
nprismg a mixture 
f varying size. A 


f these particles 
I 


ling rates less than 

locity of the passing 

{ the passing gases 

such that a lower relatively 

pseudo-liquid phase and an upper 

l lilute phase of cantact mate 

ial is formed with an intertace there 

between, and that a substantial propor 

tion of this material is entrained im the 

dilute phase. A liquid substantially free 

rom solids and « ympletely vaporizable 
t the reaction conditions, e.g. water 

hydrocarbon, is injected into the dilute 

yhase above the interface for minizing 

entrainment f contact material in the 

dilute phase and suppressing the forma 

tion of methane 


U.S.P. 2,576,931. Synthesis of Hydro- 
carbons in the Presence of a Fluid 
Phase Catalyst. P. W. Garbo to Hy 
drocarbon Research, In 
In the Fischer-Tropsch synthesis mak 
ng use f fluidized catalyst particles 
ighly active catalyst particles are con 

tinuously withdrawn from the bottom 
yortion of the fluidized mass and con 
inuously reintroduced into the reactior 

zone in the vicinity of the upper surtace 
of the mass 


U.S.P. Re. 23,433. Recovery of Oxy- 
genated Compounds and Hydrocar- 
bons from Mixtures Thereof. R. | 
Marschner to Standard Oil Company 
(Indiana) 

The product of hydrogenation of car 
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CONDUIT SYSTEMS 


Since 1910, Ric-wil has 

been furnishing Sectional Conduit Systems for low cost, 
efficient protection of underground insulated pipe lines. 
1 Entire system designed by ex- 3 Insulation furnished as specified 


pert engineers of long experience or as recommended by Ric-wil's 


t i : . 
© mee meager d requirement for outstanding staff of engineers. 
unusual tightness, permanent 


alignment, and long life. 
Pipe supports designed for 4 Delivery: Any size or quantity 
strength to carry the piping load. promptly from large stocks. 


CHECK THE FOLLOWING EXCLUSIVE FEATURES: 


ONLY RIC-WIL has Loc-liP joint running along entire length 
of conduit, including bells—assuring a completely sealed, 
watertight joint. 


ONLY RIC-WIL design has base drain 
with side shoulders which carry entire 
weight of piping independent of conduit. 


THERE 1S A Ric-WIL SECTIONAL SYSTEM FOR EVERY GROUND CONDITION 


STANDARD TILE CONDUIT—for normal ground loads. 
SUPER-TILE CONDUIT—with extra heavy walls, under roadways. 


CAST IRON CONDUIT—for installation under or near railroad 
tracks. 

UNIVERSAL TILE CONDUIT—with half tile arch, trapezoidal 
side blocks, and concrete foundation. 


Don't make the mistake of accepting inferior, poorly-designed and rank imitations of 
the original Ric-wil Sectional Systems. Make sure you specify “RIC- WIL" —preproved by 
thousands of installations—and know that you are getting the BEST. 


WRITE FOR 
LATEST CATALOG 
SECTION 480-4A. 


THE RIC-WiL COMPANY, CLEVELAND, OHIO 
AGENTS IN PRINCIPAL CITIES 
LEADERS IN INSULATED PIPING PROTECTION 


Beis 


PREFABRICATED SECTIONAL wy pena A TYPe 
INSULATED PIPING CONDUIT SYSTEMS 
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You Can Do The Work of 
3 to 5 Conventional Trucks 
With Only One 


oo vA. ™ 
— 


ToOFNO © 





In many plants handling materials by the Dempster-Dumpster System, 
one truck-mounted Dempster-Dumpster, operated by only one man, the 
driver, has replaced 3 to 5 conventional trucks and crews. One Demp- 
ster-Dumpster services a multiple number of detachable containers in 
1 wide variety of designs best suited to the type of materials handled— 
be they bulky, light or heavy . . . solids or liquids . . . trash or rubbish. 
Containers are conveniently located at accumulation points inside and 
outside buildings. The Type LFW Dempster-Dumpster shown above 
handles containers up to 12 cu. yds. Containers up to 21 cu. yds. are 


available with our Type ARLF and DTLF Dempster-Dumpsters. With- 


out question, the Dempster-Dumpster System is the most economical 


and most efficient method of plant materials handling by truck yet 
devised! Write today for complete information. Manufactured ex- 


clusively by Dempster Brothers, Inc. 





DEMPSTER-DUMPSTER, operated 
by means of hydraulic controls in cab, 
picks up each container, hauls and 
empties it or sets load down intact. 


DEMPSTER BROTHERS, 522 Dempster Blidg., Knoxville 17, Tennessee 
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bon xides is cooled t ndense nor- 
mally liquid components and to form a 
gas phase, at ly liquid phase, and an 
aqueous liquid phase. After separating 
these phases, the ly phase is extracted 
yueous liquor including dis 
solved organi . iated compounds 
\ t comprising hydrocarbons, 
and an extract mpri ig additional 
npounds are 

rmed. Thi is combined with 


with an ac 


abov named a us phase. Or 


ganic acids and non-acidic organic com 
pounds contained in the resulting mix 
t 


ure are separated from each other 
U.S.P. 2,577,563. Preparation of Hydro- 
gen-Carbon Oxide Mixtures and Cata- 
lytic Reaction Thereof. A. Belchetz 
to The M. W. Kellogg Company 
Details are claimed of a process for 
the production of synthesis gas from a 
methane-containing gas stream, and for 
the production of organic compounds 
trom the synthesis gas 
U.S.P. 2,577,634. Recovery of Hydro- 
carbons from Gaseous Streams. W. G 
Scharmann to Standard Oil Develop 
ment Company 
Details are claimed of a process for 
the recovery of valuable hydrocarbons 
from the tail gases of a hydrocarbon 
synthesis operation 


U.S.P. 2,578,144. Catalyst for the Reac- 
tion of Carbon Monoxide and Hydro- 
gen with Unsaturated Compounds. 
W. A. McMillan t The Texas Com 
pany 
Olefins are reacted with CQO and H, 

in the presence of a cobalt salt of acetyl 

acetone. Carbony mpounds are pro 


duced 


U.S.P. 2,578,475. Production of Gas 
Comprising Hydrogen and Carbon 
Monoxide. |. H. Hirsch and M. ] 
Boegel to Gulf Research and Devel 
opment Company 
\ H./CO gas mixture with a hig! 


» CO ratio is produced 


in a spark 

tion internal combustion engine from 
a preformed charge mixture of oxygen 
and hydrocarbon fuel by a process 


claimed in detail 


U.S.P. 2,578,704. Reforming of Hydro- 
carbons with Dehydrogenation Cata- 
lysts. E. J. Houdry to Houdry Pro 
ess ( orpora ! 
Liquid hydrocarbons boiling in the 


’ 


range of gasoline and naphthas are con 
tacted vapor phase under dehvydre« 


venating nditions at elevated pressure 
with a ke-containing catalyst in the 
| ! } lr 


presence | adde ve gen-ricl kas 


The coked catalyst shall have a higher 
temperature than the vdrocarbons t 
raise the tempature of the latter to and 
withn dehydrogenation temperature 
range The thus partial lehydrogen 
ated hydrocarbons are then contacted 
with freshly regenerated dehydrogena 
tion catalyst of higher temperature than 
the coke-containing catalyst. A normal 
ly liquid hydrocarbon fraction of higher 
octane rating than the charge material 


Is Separate l 


U.S.P. 2,579,010. Hydrogenation of Thio- 
phenic Compounds Containing an Un- 
saturated Side Chain. H. Pines and B 








His business paper ...of course 


No man who takes his job seriously takes his business paper lightly. 
The Best Informed Men in your Field read every issue . . . straight 
through. They can't afford not to. Who can, in these fast-moving times? 
New ideas, new products, new methods, new techniques crop up one- 
a-minute. You need the continuous touch with facts and news and 
“how-to” that only your business paper provides. The editors continu- 
ously scout the field for you; the advertisers report new products . . . 
new profit angles. Cover-to-cover reading makes you one of the Best 
Informed Men in your field, too. 


Did you know this business paper is a member of the Associated 
Business Publications? It’s a paid-circulation paper. . . which 
means the editors must keep their magazines well sold and well 
read. They meet other editors in clinics, conferences and courses 
...work to make a good paper better—to serve you in more ways. 
Your business paper is worth every minute you spend with it! 


Throughout the World, the Best Informed Men 


in the Oil Refining Industry READ 


PETROLEUM REFINER 


A Specialized Petroleum Publicotion of 


GULF PUBLISHING COMPANY 


WORLD’S LARGEST O/L INDUSTRY PUBLISHERS 
3301 Buffalo Drive 
HOUSTON, TEXAS 


eee eeeeeeeeeeeeeeeeeever 


One of a series of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS 
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The cat-cracker, the most important processing unit in a refinery today, is usually 
built from the ground up like a skyscraper—one or two floors at a time. But Fluor has 
developed a new time-saving technique of designing the component parts so that they 
can be fabricated on the ground simultaneously and lifted into place, thereby making 
more efficient use of manpower and equipment. Construction crews work in perfect 
coordination on a production-line basis to effect substantial savings in construction 
costs, but above all in time! 

Fluor designed and constructed the catalytic cracking unit shown here for Socony- 
Vacuum at Augusta, Kansas. It stands 268 feet high, equivalent to a 22-story building 
Nine months and 13 days after foundation was poured, it went on stream for 15,000 
barrels a day, three months earlier than could be normally expected if built by con- 
ventional methods under similar circumstances. This airlift TCC unit processes about 
1% million barrels of oil in three months; that's why getting it into operation in 
the shortest possible time was an all-important objective 


{for Socony Varwum OU Company at Uneir Auguste, Kansas refinery 


It took 60 years 
to save three months 


on Socony’s new cat-cracker™ 


o Trermofor catalytic cracking unit bu 


First, an experimental! model was built 
to scale to check basic rigging design, 
to study actual erection problems, and 
to locate the most efficient work and 
storage areas before starting work in the 
field. The unit stood $¥2 feet high 


we 


©... 


‘were P0% 


Here’s how it was done— 
from conception to 


Reinforced concrete was used to a 
height of 100 feet for fire protection 
While the base was being poured (Au- 
gust 21, 1950), these concrete panels 
weighing 85 tons cach were being cast 
on the ground slab. 








December 22 


In spite of sub-zero weather, the 
building marathon continues. The Re 
actor weighing 100 tons is being hoisted 
100 feet into the air. It took less than 
an hour to complete this operation. The 
cracking process takes place in this unit 


January 4 

This steel section, assembled on the 
ground and weighing 110 tons, was lifted 
160 feet and lowered into place over 
the Reactor. It supports the Hot Catalyst 
Bin. This is one of 28 major lifts varying 
in weight from 60 to 125 tons 


March 5 


After the last steel section was set, 
the Separator Surge Drum (63 tons) is 
raised into place on top. This was the last 
lift to be made. Total height is now 268 
feet, 22 stories high, and is one of the 


tallest structures in Kansas. 


May 10 


Operation testing completed and 
ready for start up, 9 months and 13 days 
after foundation was finished. This cat- 
cracker is capable of processing 630,000 
gallons of oil every day. Fluor has four 
more similar units under way 


b n for im u a d is 
dustry n 

uildi @r 

pn struc tion for the oil gas- 


dustries 
Engineers ~ Constructors ~. Vanifacturers 


THE FLUOR CORPORATION, LTD., 2500 S. ATLANTIC BLVD., LOS ANGELES 22, CALIF. 


New York, Chicago, Pittsburgh, Tulsa, Houston, San Francisco 


For 60 years F 
among the lead 
gasoline. ch 

ta 


: c 
continen “2521 dese ribing Fluor a 
Bulletin er Thermofor cat-c 


of F luid and 


Represented in the Sterling areas by 


in the construction 
. Head Wrightson Processes Ltd., Teesdale House, Baltic Street, London, E C.1., England 
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Kvetinskas to Universal Oil Products 

Company 

A thiophenic compound containing 
an unsaturaed side chain is hydrogen- 
ated in this chain only by reacting the 
compound and hydrogen at a tempera- 
ture of 30-250° C. and elevated pressure 
in the a palladium-alumina 
catalyst 


presence ot 


U.S.P. 2,579,663. Process of Synthesiz- 
ing Hydrocarbons. W. |. Gilbert and 
C. W. Montgomery to Gulf Research 
and Development Company 
A mixture of CO and steam having a 

mole ratio of CO:H,O of about 2:1 is 
contacted with an iron catalyst reduced 
from the oxide to about 50-100 percent 
or a cobalt catalyst correspondingly re- 
duced to about 40-80 percent at a pres- 
sure of 100-600 psi. and a temperature 
of 500-600° F. Normally liquid hydrocar- 
bons are recovered 


U.S.P. 2,579,828. Synthesis of Organic 

Compounds. W. B. Johnson to The 
M. W. Kellogg Company 
Details are claimed of a_ Fischer- 
Tropsch synthesis process wherein un 
reacted CO/H, mixture from a first 
reaction zone is contacted in a second 
zone with catalyst from the first 
contacted with a hydrogen-con- 
taining stripping therefrom 
high-boiling organic compounds 


zone 
before 


gas tor 


U.S.P. 2,579,843. Method for the Manu- 
facture of Synthesis Gas. C. K. Mader 
to The M. W. Kellogg Company 

claimed of a process for 
methane to a CO/H; 

CO ratio between 1:1 
methane is reformed 

effluent 

then 
temperatures 


Details are 
the conversion of 
mixture of a H 
to 3:1. Preheated 
with steam, and the reforming 
containing CO and H, 
further treated at higher 


formed its 


U.S.P. 2,580,039. Method of Production 
of An Iron Catalyst for Hydrocarbon 
Synthesis. R. C. Morbeck to Standard 
Oil Development pany 
In a Fischer-Tr 

temperature of 675 


ypsch synthesis at a 
750° F., the catalyst 
a dense turbulent mass of 
divided reduced fresh red tron 
particles of fluidizable size sin- 
tered in an atmosphere of hydrogen at 
a temperature of 1550-1650° F. and pro 
moted with a minor amount of an alkali 
carbonate. The is effec ted sub- 
if desired, 
The cata- 
rmation ten- 


is formed by 


finely 


oxide 


sintering 
and, 
tf the promoter 


sequent to the reduction 
after addition « 
Ivst has very low carbon f 


dencies 


U.S.P. 2,580,116. Synthesis of Or anic 
Compounds. H. G. McGrath and be 
Rubin to The M. W. Kellogg 1 aa 
pany 
In a I 

ess m the 
alkali-containing reduced tron 
having no more than a minor propor- 
weight of material with a par- 
greater than 250 microns, the 
mixture of CO and COr is 
upwardly through the catalyst 
effective to suspend the 
gases in a dense fluidized 
details are claimed 


synthesis proc- 
divided 
catalyst 


ischer-Troy 


presence of a finely 


tion by 
ticle 
feed 
passed 
at a velocity 
catalyst in the 
condition + sh 


SIZ€ 





DESULFURIZATION 





U.S.P. 2,575,989. Treatment of Petro- 
leum Distillates. FE. Arundale and J 


February, 1952 


P. Thorn to Standard Oil Develop 

ment Company 

Mercaptan compounds are removed 
from petroleum oil by contacting the 
oil first with an alkali metal hydroxide 
solution and then with a specific type 
alkylene oxide such as ethylene oxide 
in the presence of an alkaline catalyst 


U.S.P. 2,577,823. Hydrodesulfurization 
of Sulfur-Containing Hydrocarbon 
Fractions. H. M. Stine to The Stand 
ard Oil Company (Ohio) 

For desulfurizing heavy hydrocarbon 
oil fractions contaming 1-6.5 percent S 
as organic sulfur compounds, these frac 
tions are treated under certain condi- 
tions of temperature and pressure in the 
of added hydrogen with a con- 
ot specthc amounts 


presence 
tact mass consisting 
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of Cr, Mo, and Al oxides 


U.S.P. 2,577,824. Process of Removing 
Mercaptans from Hydrocarbons with 
Alkali Impregnated Charcoal. H. M 
Stine to The Standard Oil Company 
(Ohio) 

Hydrocarbons containing mercaptans 
are contacted in the liquid phase with 
charcoal impregnated with an aqueous 
solution of a strongly alkaline base. The 
mercaptans are adsorbed on the char- 
as mercaptides and thereby sepa- 
from the hydrocarbons 


4 oal 
rated 


U.S.P. 2,578,602. Dethiolizing Hydrocar- 


Baldwin-Hill’s Mono-Block 


features 


these outstanding 


properties in answer to 
your problems of industrial 


If you have a problem 

of heat loss, consult 

Baldwin-Hill on the best type 

of insulation to use—and how to 

use it. THERM-ENOMICS* service is 


backed by a — line of Black Rockwool 
block, blanket, cements, etc. 


insulating materials . 
*Economics of rs ry Heat Control. 


heat control: 


Cuts easily 

low alkalinity factor 
Resistant to moisture 
ond high humidity 


iF IT’S TOO HOT 
To TOUCH 


Baldwin-Hill 


ge sy he einai ont aD oe tay feeding eg, Maas 
Fn Re er 
SEND ME COMPLETE INFORMATION ON: 
CD Meno-Block—for temperatures to 1700°F 


OD Blankets—metal reinforced, large | 





C0 Ne. 1 Coment—plastic insulation, to 1800°F 
(CD Pewerhouse Cement—high-edhesion finishing te 1700°F 
@ *231] BALDWIN-HILL CO., 601 BREUNIG AVE., TRENTON, N. J. 
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“SEALOL” | 


PATENTED 


This bolanced-pres- 
sure face seal really 
gets eround — and 


it’s eosy to see why! 
For a wide variety of rotary shaft applications — fluids, MERCURY ACTUATED 


temperatures, speeds, pressures, and space requirements Temperature Indicating Instruments 
— there's a “Sealol” design. Here are a few examples: 


” RS 
“SEALOL’’- Sealed Fuel Pumps 41/," DIAL THERMOMETE 


; it any re- 
36,000 RPM 4” Shaft 200°F Kerosene 300 PS! Made in 3 types to suit a J 
3,500 RPM 94" Shoft 150°F Aviation Gosoline 60 PSI quirements. Rigid stem, wall oF 


‘ 11 inches of scale 
“SEALOL’- Sealed Hydraulic Pumps & Motors : flush mounted, : 
reading. Interchangeable with 
Ucon Hydraulic tril seporable 
1,800 RPM 1's" Shaft Room Temp Fluid 1500 PSI wenderd my joced at 
11,000 RPM = 2'4" Shoft 200°F Lube Oil 20 PSI sockets. Stem can be pia 


be ro- 
: f any angle and cose con m 
SEALOL’- Sealed Transfer Pumps cn on rs 
Acid and Caustic 


1,750 RPM 2%" Shoft 200°F Dye liquors 15 PSI eens 
3,500 RPM ¢” Shaft Room Temp. Propane 350 PSI 


1,750 RPM Shaft 600°F Heat Transfer Fluid 50 PS! 
1,800 RPM 1” Shoft 200°F Brine 100 PS! RECORDING THERMOMETERS 
60 RPM Shaft 70°F Sulfur Dioxide 100 PS! . 
Twelve 
“SEALOL’- Sealed Gear Boxes & case with black or white 
Speed Reducers h. Single or muh 
6.800 RPM 5” Shoft 125°F Lube Oil Atmos. Pressure 


tiple pen construction. Electric 
18,000 RPM 114" Shaft 150°F SAE 10 20 Psi Sloane’ Bech 


“SEALOL’- Sealed Agitators & Mixers | ; \ or 7 Day Revolution. Flexible 


of stainless 


inch die-case aluminum 
wrinkle 


or sotin finis 








‘ d bulb 
Steam and Atmos Armor on agent 

BORPM 2%" Shaft 350°F Hot Air Pressure j steel. Ranges —40 +9590 
sco RPM | Shoft 450°F Acetone Vapor 50 PSI \ Equivolent in Cc. 

“SEALOL’ Sealed Gas Turbines 

15,000 RPM 1%," Shoft 300°F Alcohol Vapor 65 PSI 
7,700 RPM 5'4" Shoft 356°F Lube Oil 2 PSI = 
53,000 RPM 1 Shoft 350°F Oil ond Steom 350 PS! — INDUSTRIAL THERMOMETERS 


“SEALOL”’- Sealed Compressors & 
Super-Chargers 





Red-Reoding Mercury—Extruded 





brass case—chrome finish. 


Oil Mist Ranges —40 +950°F or Equiv- 
3,024 RPM 3',"Shoft 250°F and Air 71," Hg. abs | . in °C. 
Oil Mist 7” 


70,000 RPM Shoft 230°F ond Air 19” Hg. obs a 


Also: washing machine pumps, 
dynamometers, boiler feed wa- 
ter pumps, drill press spindles, 
steam compressors, oscillating 


RED-READING MERCURY 
LABORATORY THERMOMETERS 
Thoroughly annealed for perma- 


nent accuracy. Complete line 
oats ie a » AS.1.M. and fractional division 


chucks, natural gas flow meters, — 
sea water pumps, water pumps. | 
Why not avail yourself of this fund of seal-engineering 
experience: Our Engineering Department is at your dis- 
posal. Send blueprints and specifications to Sealol 


FoR COMPLETE INFORMATION 
WRITE FOR CATALOG 200 G 


Corporation, 45 Willard Ave., Providence 5, R. |. Ss 4 
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bons and Other Organic Liquids. | perature Lubricating Greases. A. J 
Rosenstein to Texaco Development Morway and J. Kolienbach to Stand- Patents 
Corporation ard Oil Development Company 
Hydrocarbons to he dethiolized are Details are claimed of a process for 
countercurrently contacted with an any the production of a lubricating grease D. W. Young and A. J. Morway to 
hydrous alkanolamine solution of alkal from mineral lubricating oil, a hetero Standard Oil Development Company 
I 1 in quantity t cyclic aldehyde, such as furfural, and Refined paraffin wax is compounded 
supply abot he stoichiometric amount an alkali base to form Canizzaro reac with 1-5 percent of an alkali metal or 
l t the mercay tion products alkaline earth salt of a low molecular 
3 ‘ nt of t hydrocarbons. The weight heterocyclic carboxylic acid hav 
mercaptans are completely removed U.S.P. 2,576,458. Stabilized Organic ing a five-membered furan-type ring 
Compositions. E. F. Hill and F. H High temperature stability of the wax 
Baldwin to Ethyl Corporation is improved and its tensile strength is 
HEAVY OILS AND WAXES A petroleum hydrocarbon fuel con increased by the additive 
tains a substituted ethanol amine of 
; me! certain constitution, such as phenyl U.S.P. 2,577,706. High Melting-High- 
U.S.P. 2,575,003. Fuel Oil Composition. ethanol p-hydroxyphenyl amine. The Water-Resistant Ghienne. B ty Hot 
B. R. Caron, E. B. Glendenning, additive inhibts deterioration of the fuel ten to California Research Corpora 
and ‘ Wies to Shell Development in the presence of oxygen tion 
Pens pa \ lubricating grease formed from a 
ou « gag entrained mois U.S.P. 2,577,643. Wax Compositions. lubricating oil and an organic acid alkali 
n rmatil 
ntains 0.0025-0.005 percent of 





metal hydroxide mite 








1 ‘ ! 
i“ y ter ne t cause clog 





num or iron petroleum naphthet 

and 0.0015-0.004 percent of sodiut 

Sinltawe"siiwacs MENAMAR HAS COMPLETE 
U.S.P. 2,575,543. Diesel Starting Fluid. 


Mt ote cmpemien FACILITIES :FO-. HANDLE 





I nm ession-ig 


s 15-50 percent by 





ether and 85-50 per 


none Eo mae"ne2 8 YOUR MESSEL FABRICATION 


t petrol m fr ; bet weet 


ab ut 100-350° F. ane ntaining one of 


Uap. 2578718. eted ot Protume RE QUEMEE Mees. ti«étis 


Polyolefinic Hydrocarbon Drying 
Oils. R. |. Lee and P. S. Drennan t 
Pan Americar tehning Corporatior 
A synthet ryin ! f specific char 








U.S.P. 2,575,992. Polymeric Lubricating 
Oil Additives. J. H. Barlett to Stand 


ard Oil Develop ( 


D 
I 
1.000. 50,000 


f the 


U.S.P. 2,576,031. Lubricating Grease 
Containing Soaps of Tall Oil. A. | 
Morway and ] | Kolfenbach t 
Standard Oil Development Company 
Minera ubricatine ol 1s thickened 

rease cot tenc with a combina 

ght of tall 


dium salt 


cyche car 


U.S.P. 2,576,032. Lubricating Grease. 
\. I. Morway and D. W. Young to 
Standard Oil Dey pment Company 
A lubricating ' consists of cer 
fee = McNamar Boiler & Tank 
fa cycloalka ih folesloi at le) i[-) ar. aa Rela Oo. 
IONE : ms m the’ ring / REFINERY SALES DIVISION @ BOX 868, TULSA KLAHOMA 
and an cular not greater than 
160, and t alkali metal soap o 


fatty ac 12-24 C atoms 
U.S.P. 2,576,033. Preparing High-Tem- 
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metal salt thickening agent contains a 
small amount of a certain type of a 
polymeric compound containing car 
boxyl or carboxy-ester groups partly 
saponified by alkaline or alkaline eart! 
metals. The additive improves the re 
sistance of the grease to emulsification 


with water 


U.S.P. 2,577,719. Lubricating Composi- 
tions Containing Dicarboalkoxy-Di- 
heptadecyl Selenides. W. T. Stewart 

10 000 HOURS to California Research Corporation 
\ hydrocarbon lubricating oil contains 

nearly ’ 0.1-2 percent by weight of 1,1'-dicar 
without shutdown! boalkoxy-8,8' (-or -9,9’-) heptadecyl sel 
ee ee nice r mixtures thereof, wherein the 
alkoxy groups have not more than 8 ¢ 


atoms. The additives have antioxidant 


LONGER RUNS FOR YOUR PETROLEUM HEATERS *"! @Mrcorrosive Properties 


ASSURE WITH NATIONAL AIROIL OIL-GAS U.S.P. 2,578,214. Drying Oil Composi- 
TANDEM COMBUSTION UNITS tion. |. P. West to Universal Oil 

Write for detailed information on your business letterhead - Pies ts Company 
iryvi 1 ‘ mposition 4 mprises 


PRODUCTS (1) 20-95 percent of a normally non 
OIL BURNERS and GAS BURNERS for industrial power, process and l 1 rl il tain 
heating purposes; STEAM ATOMIZING OIL BURNERS: MOTOR SS. ee ae ae 
ON DRIVEN ROTARY OIL BURNERS; MECHANICAL PRESSURE ATOMIZ certain mixture of polyolefins and 
\ 4c ING OL BURNERS; LOW AIR PRESSURE O1L BURNERS; GAS 5-80 percent f a mixture of polyol 
BURNERS; COMBINATION GAS and OIL BURNERS; AUTOMATIC OIL lie | l ! I 1 
BURNERS, for small process furnaces and heating plants; FUEL OIL hinic cycle vdrocarbons obtaimed 1 
HEATERS; FUEL OIL PUMPING and HEATING UNITS; FURNACE specine 
~~ aeheacrony Woe DOORS; OBSERVATION PORTS; SPECIAL 
CHEMICAL-PETROLEUM DIVISION U.S.P. 2,578,689. Lubricant Containing 
a Reaction Product of Water-Soluble 


NATION AIRO URNER CO., INC. Sulfonic Acids and Phosphorus Sul- 
1254 EAST SEDGLEY AVE., PHILADELPHIA, 34, PA fide. M. W. Freeman 

Southwestern Division: 2512 South Boulevard, Houston 6, Texas \ mineral lubricating oi contams a 

int of a reaction product ob 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT Minor amo 2 reaction ! 
tained trom a water-soluDie petroteum 


sulfonic acid and 10-40 percent of phos 
at elevated temperature 


phorus sulf de ; 
THOSE below 450° F. The additive imparts ex 
treme pressure and corrosion inhibiting 


Y 


manner 


properties to the lubricant 


PUMP REPAIRS U.S.P. 2,579,007. Process for Modifying 
Unsaturated Hydrocarbon Drying 
a Oils. M. J. Murray and W. S. Galla 
- way to Universal Oil Products Com 
pany 
A drying oi] comprising a mixture ot 
cyclic, polvolefinic hydrocarbons recov 
ered from a catalyst-hydro« arbon sludge 
formed in a conjunct polymerization ts 





contacted with a catalyst containing ad 
sorptive silica, at conditions suitable for 
effecting somerization - polymerization 
of the lrocar rbon components. The 
properties f the drving oil are im 
proved 


1, Prevent STEM and SPRING breakage. Exclusive double  U-S-P. 2,579,037. Lubricating Composi- 
tion. | \ Evans and J. S. Elliott to 


shock absorber built into Sims valves stops impact shock 
2 C. C. Wakefield and Company, Ltd 
; : Stop wear. Long guide of ROTATOR prevents cocking of I j 
Sims valves are made in sizes from DISC—assures even opening aie , off 2 lul 
o ue" . . * mineral | as ubr ant contains 
2%" to 1514" to fit any reciprocat- 3. Keep seating surfaces leak free, Only Sums guarantees a sos oo unt of rolls il soluble salt of 
ing pump. Valves supplied ready the valve DISC will rotate every time it lifts an organi lithic osphoric acid of cer 
to install—cast in individual units 4 Stop valve slam and knock. Quiet operation is gained tain constitution " he additive inhibits 
or in complete plates. by cushioning moving parts and cutting resistance to bearing corrosion and oxidation of the 
flow through the SEAT... with patented inclined ribs. oil and reduces deposition of gum, lac 
This reduction of resistance allows cylinders to fill com- quer and carbot 
pletely. Pump capacity is increased 20%. 


U.S.P. 2,579,038. Lubricant Composition. 
tow qutelion sthetd fieir Rime witens 00 one duet FE. A. Evans and J. S. Elliott to ¢ 
how they work—elficiency and eoumpetionn events. C. Wakefield and Company, Ltd 

nd for your free copy today A hydrocarbon lubricant contains 

PU AY | » WV a 0.05-2.0 percent by weight of a tin salt 
VAILVIS CO INC. of an oil-soluble petroleum sulfonic 
oe acid and 0.1-2 percent of an oil-soluble 

chromium salt of an octyleresyl dithio 


145 HUDSON ST., NEW YORK 13, N.Y. » M& MBLDG., HOUSTON, TEXAS phosphoric acid 
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CUT MAINTENANCE COSTS... 


TUBE...OR RETUBE...WITH 


You'll cut the annual cost of maintaining heat exchangers when 
you do the job with ELecrRuNiTE Heat Exchanger Tubes . . . 
the electrically-welded steel tubes that add years to the life of 
process equipment. 

Uniform diameters, inside and outside, assure trouble-free inser- 
tion and roller expansion of tubes, and reduce danger of weepers. 
Uniform structure assures predictable strength even under severe 
vibration and stress. Freedom from slivers and scabs prevents 
localized attack and poor roller expansion into the tube sheets. 


Let us send you information on ELECTRUNITE Heat Exchanger 
Tubes for boilers, heat exchangers, and pressure applications 
of all types. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 
224 EAST 131st STREET © CLEVELAND 8, OHIO 


Made by the manufacturers 
of ELECTRUNITE Boiler 
Tubes .. . the original 
electric-resistance- welded 
pressure tubes. 
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CUT POWER COSTS 


10% 





Aerodynamic design provides 
more cooling per horsepower 


In every case where Koppers new 
Acromaster Fans have been installed, 
power costs have gone down! Up to 
10 leas horsepower is required for 
Aeromaster... and that piles up power 
savings fast! 

Koppers engineering 
difference Aeromaster an 

ordinary industrial fans. Blade profiles 
are an adaptation of high-speed, top- 
efficiency aircraft propeller blades for 
higher safety factor and improved anti- 
flutter performance 


makes this bi 
4 


between 


Acromaster Fans are available for any 
and every sizable industrial cooling 
application. Standard models range 
from 5 to 24 ft. dia., with 4, 6 or 8 blades 
pS r fan. Capacities up to 750,000 c.f.m., 
Engineering service furnished for special 
low pressure propeller fan installation 
Sales engineers available in all principal 
U.S. cities, as well as in Europe 


KOPPERS COMPANY, INC. 








MAIL COUPON 
TODAY for COMPLETE 
DETAILED 
INFORMATION 





ne \ —eeees INC 

ster Far: 
233 Seott S., Beltimere 3, Md 
Gontiomen ny send me detailed 


‘ Fans for 





(name and type of equipment to be cooled) 
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U.S.P. 2,579,501. Separation of Wax by 
Filtration with Fuel Gas Chilling. 
W. W. Kraft t The Lummus Com 
Details 1 cla f an improved 
ntinuou ) : r separation of 

wax from ; hill tur t wax l 

and solvent iltré in an atmos 


phere of flue gas 


U.S.P. 2,579,890. te te Distillate 
Fuel Oil. C. Wies, J. B. R. Caron, 
and E, B. Glendenning to Shell De- 
velopment Company 
\ distillate fuel oil 

trained moisture and tending to 

clogging is rendered non-clogging by 
incorporating therein a minor amount 

(e.g. 0.0025-0.005 percent) of a salt of 

sulfoaliphatic carboxyli 

lium sul 


containing en- 
cause 


unsubstituted 


icid ester suc! is diocty si 


U.S.P. 2,580,005. Extreme Pressure Lu- 
bricating Compositions. F. 8. Cyphers 
and G. M. McNulty t Standard Ojil 
Development 
\ mineral base lubricating 

tains 1-20 


mposition) 1 at ! ! pre 


percent by wets 


sure additive nsisting sulfurized 


fatty oil treated with 0.5-2 percent of 


rus sulfide at 


210 F., and 


leactivator 


mperature 


percent ot 


U.S.P. 2,580,015. Diesel Fuel. 
Ceorge Hercules Powe 
A liquid fuel for ompre 
ines mprises a maj 
lrocarbon diesel fuel and 0.25 
by v } (based n 
alpha, alph: 
peroxide 
reased cetane value 
U.S.P. 2,580,036. Rust Inhibhing Com- 
position. A. H. Matuszak an W 
H Ir Standard Oil Develop 
ating 1! contains 
cent of pentaerythritol mon 
Ooo1-5 nt f ] 


perce 


U.S.P. 2,580,038. Mineral Oil Contain- 
ing Resinified Esters of Salicylic Acid. 
\ 


Mikeska to Standard Oil De 
ntaims 


rmed 


1 equim 


del vde 


U.S.P 2,580,053. Mineral Oil Containing 
Copolymers of Alpha-Beta Unsatu- 
rated Dicarboxy Esters with Alpha- 
Beta Unsaturated Monocarboxy 
Acids. T. S. Tutwiler, J. ¢ Munday 

1 D. T. Rogers to Standard ¢ 
De velopment Company 
\ mineral lubricating oil 

0.01-15 percent by weight 

soluble homog volymer 

from diethyl fumerate and 


eneous coy 


methacrylate in the presence of a ben- 
zoyl peroxide catalyst, or from similar 
compounds. The additive improves the 
viscosity index and depresses the pour 


point of the oil 


U.S.P. 2,580,274. Lubricant. R. F. Berg 
strom and J. M. Plantfeber to Shell 
Development Company 
\ lubricating oil contains minor 

amounts of an oil soluble calcium salt 
of a condesnation product of an alkyl 
phenol with formaldehyde and zine 
dibutyl dithiocarbomate, and of a hydro 
carbon aromatic amine and an oil-soluble 
salt of a petroleum sulfonic acid. The 
additives prevent deterioration of the 
oi 


U.S.P. 2,580,288. Anticorrosion Compo- 
sitions. M. Fainman to Standard Oil 
Company (Indiana) 

A mineral lubricating oil contains 
O=<.001-5 percent of a dialkoxy diamino 
silane in which the alkoxy groups cor 
tain 120 C atoms. The additive has 


anticorrosion pr 


yperties 
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U.S.P. 2,575,556. Method for Producing 
and Refining Ethyl Alcohol. R. | 
Maycook and C. L. Dunn to Shell 
Development Company 
Details are claimed of a method of 

producing ethanol from gaseous ethyl 

ene and water vapor at elevated tem 
perature and pressures in the 

of an acid catalyst 


presence 


U.S.P. 2,576,113. Processes for the Pro- 
we of Oxygenated Compounds. 
H. J. Hagemeyer, Ir., t Eastman 
Kodak ( 
An aly hat it 
is reacted with CO and H, at tempera 
tures of 50-250° C. and 40-700 at pres 
sure in the talyst con 
tainit ( Fe and an alkali metal 
as a buffering 

1 


mpany 


olefin, sucl is ethylene, 


presence of a ca 


rnlucec 


U.S.P. 2,576,535. Treating Olefins with 
Alkanesulfonic Acid. W. A. Proell to 
Standard Oil Company (Indiana) 

A hvdrocarbon ntaining sec 
ondary jefin and ethylene s contacted 
at a temperature of 40-140° F. for 10-60 
I alkanesulfonic ¢ Il con 


stream < 


minutes wit 
taining n rm than 5 C ; ns and 


navings it 
+} ner Tl 1 
han SU pe 1 e s¢ I 
ereby reacted with the 


ncentrati 


+} 
an alkanesulfonic acid ester 


t | +! 


reacted ¢ viene is remove 


phase 


U.S.P. 2,576,625. Production of Polycar- 
boxylic Acid Products. R. J. Miller to 
California Research Company 
\ gaseous mixture t 3 d 

the weight of air is 30-200 

mtacted with 


durene, 


wherein 

times that of durene, ts 
1 . l 

catalyst disposed on 


rature 


1 vanadium oxide 
an inert solid support at a tem] 
of 850-1050° F. and a rate such that 
0.05-3.0 moles of durene are contacted 
with 50-100 cc. catalyst per hour. Pyr 


mellitic anhydride is produced 


U.S.P. 2,576,895. Preparation of Ureides. 


D. E. Adelson to Shell Development 


Company 
Biuret is reacted with either an 180 
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FOR THE YEARS 


TO COME 


When a big Petroleum Refinery and a major Pipeline 
Corporation needed a thoroughly dependable supply of 
low cost water they promptly ordered the installation of 
Layne wells and pumps. Their selection was based upon 
the proven efficiency, ruggedness of construction and 
the extra years of good service they could expect from 
Layne well water supply units. Very wisely they invested 
for the future. 

Thousands of Layne well and pump installations rang- 
ing from one to twenty-five or more units, are giving out- 
standing service for cities, factories, railroads, dairies, 
chemical plants, packing houses, hotels, pipelines, re- 
fineries, air fields, army camps and naval stations. All 
were designed, built and installed complete by Layne's 
own engineers and field crews. 

Layne enjoys the distinction of being the world's most 
experienced well water developers. No other organiza- 
tion has so much to offer those who are in need of well 
water supply units. Whether the requirements are for 
thousands or millions of gallons of water daily, Layne is 
ready to serve you. For further information address 

« 

LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 
Layne offers a wide range of fully illus- 
trated catalogs covering all phases of 


well water installations for all types of 
industry. Write for more information. 


WATER @ SUPPLY 


ASS ee 2 


February, 1952—A Gulf Publishing Company Publication 





AN ECONOMY FACTOR 
IN REFINERY OPERATION 


Proved long life and stubborn resistance 
to corrosion make cast iron pipe a 
contributing factor in lowering plant 
maintenance per barrel of crude. 
Replacing shorter-lived pipe with cast iron 
pipe has demonstrated this in many refineries. 
Cost per term of service decreases. 
Interference with production, caused by 
frequent replacements, ceases to be a 
headache. Cast iron pipe works hand-in-glove 
with plant management to keep maintenance 
cost down in many refinery operations. 
Available with bell-and-spigot, plain end and 
flanged, or with standardized mechanical 
joints. Cast Iron Pipe Research Association, 
Thomas F. Wolfe, Engineer, 
1015 Peoples Gas Bldg., Chicago 3, Hlinois. 


CAST IRON PIPE 


FOR LONG LIFE AND ECONOMY 
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alkyl-aryl hydre 
1 alkine, an aralkvlidyne 
drocarbon, or a polyarylmethane, or i 
dene hydrocarbon at a temperature 

50-350 ( An allophanyl-substitute: 
hydre 


s set tree 


carbon, an isoalkane, ar 


methane hy 


i 
carbon is produced while ammonia 


U.S.P. 2,577,053. Method of Oxidizing 
Hydrocarbons, |. C. Walker to Cities 
service © npany 
mprising 
ns above methar 
admixed 


elevated 


U.S.P. 2,578,654. Preparation of Ter- 
tiary-Alkyl-Substituted Benzene Car- 
boxylic Acids. G. W. Hearne, T. W 
Evans, and V. W. Buls to Shell De- 
velopment Company 
\ stream of a molecular oxygen-con- 

gas is intimately contacted with 

a liquid tert-alkyl toluene wherein the 

tert-alkyl group is the only substituent, 

temperature of 130-225° C. under 
up to 1000 psi. in the presence 
weight of a solu- 
metal. The corre 

{ benzoic acid, e.g 

p-tert butyl be nzo1m acid, Is recovered 

over 70 percent of the toluene 
consumed 


taining 


ata 
pressure 
f 0.005-5 percent by 
ble salt f a heavy 


nding tert-alkyl 


when not 


mpound has been 


U.S.P. 2,578,657. Process for Producing 


U.S.P. 2,578,823. Preparation of Phen- 
ols. V. Molinari and H. G. Affholter 
to Union Carbide and Carbon Cor- 
poration 
Phenol is produced by treatment of 

benzene with oleum in a process details 

of which are claimed 


U.S.P. 2,578,841. Production of Ethylene 
Oxide. N. C. Robertson and R. T 
Allen to Celanese Corporation of 
America 
Details are claimed for the production 

of ethylene oxide from a mixture of 

ethylene and air in the presence of a 

catalyst comprising an inactive alumina 

carrier and a deposit of certain amounts 
of silver, barium peroxide and zinc 
oxide 


Sulfonic Acids and Sulfonates. H. W 
f reactors rt Anderson, ©. A. Samson and A. W 
entering nba Clark to Shell Development Company 
Details are chimed for the production 
solution of oil-soluble petro- 
acids from a mineral lub- 
raffinate fraction of naph 


gases 
heated to a temy 
’ part al xidati | - ; 
s t nera | " ’ 
Heat gene eum sulfoni 


I ricating oil 


U.S.P. 2,578,913. Fluorination of Hydro- 
carbons. G. M. Whitman to E. I. du 
Pont de Nemours and Company 
\ mixture of a paraffin hydrocarbon, 

HF, and oxygen is heated to a tem 

character and special physical perature of 325-700° C. in the presence 

treatment with fum of an inorganic salt or oxide of a vari 
able valent metal, such as CuO on alpha 


alumina. Fluorinated hydrocarbons are 
produced 


an’ oil 


then 
gases 


aracteristics by 


Ww t 
xida ing sulfuric acid 
assed throug! 


hydrocarbor 


U.S.P. 2,578,759. Process of Preparing 
Polycarboxylated Naphthalene Deriv- 
atives. |. M. Straley and ( W. Way 
man to Fastman Kodak Company 
Bridged naphthalene 


U.S.P. 2,579,601. Olefin Hydration Proc- 
ess. ( R. Nelson, M. A. D. Taylor, D 
hydrocarbons, D. Davidson, and L. M. Peters to 
such as acenaphthene ontacted wit! Shell Development Company 

catalyst solution comprising a lower In the production of 


U.S.P. 2,577,208. Production of Ketonic 
Bodies. \W Reppe and A. Magi 
An olefi eg. a low mole weight 

aliphatic lefin, is reacted with CO and 4 

H.O in the omplex aliphatic acid containing cobalt ions and 

nickel-cyanide catalyst, eg. a ¢ activated by a lower aliphatic aldehyde, 

kel-cyanide catalyst, at a in the oxy gen-containing 
100-250° ¢ and a pres was at a temperature of 50-120° C. The 
| Ketoni corresponding napl a px 


| tl rmed phori 


are ¢ 


alcohols from 


presence ot a 
water in the gaseous state, 


olefins and 
a catalyst bed is employed which com 
acid absorbed within 
A solution of free phos 


added to the 


mplex 
ilkali metal ni presence of ar 
temperature prises phosphoric 


ure t at te rous carrier 


px lycarboxylated 


t 
st 10 atmospheres 


a 
unds are torme alene derivative is { acid is carrier as 





Manufacturers and Jobbers 


Scientific Instruments 


Manufacturers of 


Ac-Me and R. S. Specialties 


Ac-Me Recording Gravitometer R. S. Flat Bore Yel-O-Bak Thermometers 

Ac-Me Specific Gravity Gas Balance R. S. Streamlined Hydrometers 
Ac-Me Pressure Vacuum Pump S. Pulsameter 

R. S. Portable Vacuum Pump S. Pressure Hydrometer Jars 

. 8. Mercury Cleaner S$. Vapor Pressure Bomb 

. Manometer S. Diamond Core Drill 

Ss. 

s 

Ss. 

s 





. Dead Weight Gauge Thermo Plumb Bob Thermometers 
Dead Weight Tester . Thermostat Temperature Controls 
Orifice Well Tester High Pressure Consistometer 
Moisture Tester - Smoke Meters 


CENTRAL SCIENTIFIC COMPANY 
CHI 


Complete Line of Scientific Laboratory Equipment no 


Write for Bulletin No. 50 


Also Complete line of 
CENTRAL SCIENTIFIC SPECIALTIES 


REFINERY SUPPEY COMPANY 


Laboratory Apparatus and Supplies Oil and Gas Testing Equipment 


621-23 E. 4th St. Tulsa 3, Oklahoma 
HOUSTON BRANCH OFFICE—2215 McKINNEY AVE.. HOUSTON 3, TEXAS 
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Just install ‘em and forget ‘em. 

LimiTorque Controls give depend- 

able performance in Refinery and 

Pipe Line service without a maintenance man to nurse them along. 

They're fully lubricated when built . . . with grease, not oil ... and Complete information is 
will function for years without trouble. Operating parts are entirely given in the LimiTorque 
mechanical . . . no servicing required. Manual or handwheel operation,  Cotalog . . . write for a 
provided for emergency service, is positive ... no attention or check- copy on your Business 
ups ore needed. Letterhead. 
LimiTorque fits all types of valves and can be actuated by any avail- 

able power source. Your valve manufacturer can furnish them. 


Gear Works, inc. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH + CHICAGO + HOUSTON + LYNCHBURG, VA. 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 








Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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CUT 


Replacement Costs With 
PYREX GAUGE GLASSES 


BRAND 


fo 


PYREX Brand Gauge Glasses give 
EXTRA protection . . . save money 
with long-service life. 

High chemical resistance keeps 
them from clouding, etching, staining 
and pitting longer than any other 
gauge glass. The water level is easy 
to see. 

PYREX Brand Gauge Glasses 
withstand severe physical and ther- 
mal shock. Uniform dimensions give 
tight accurate fittings. Replacements 
are minimized, freeing your men for 
more important maintenance work. 

But be sure you have an ade- 
quate stock—Order PYREX Brand 
Gauge Glasses from your Mill 
Supply Distributor. He also stocks 
MACBETH Brand Flat Gauge Glass- 
es, PYREX Brand Sight Glasses, Oil 
Cup and Lubricator Glasses. 


CORNING 


GLASS WORKS 
Corning, New York 


VISIT THE CORNING GLASS CENTER @) 


216 





Patents 





the hydration operation continues to 
make up for the loss of this acid caused 
assing the feed mixture 
through. The amount of added acid 
t exceed one pound (calculated 
percent H,PO,) for each 100 

f alcohol produced 


gaseous 


U.S.P. 2,579,638. Production of Acrylic 
Nitrile. |. P. Zwilling, H. Bassoli, and 
C. Granger to Pechiney-Co. de Prod 
uits Chimiques et Electrometallur 
eique Ss 
Details are claimed of a process for 
obtaining acrvlic nitrile by reacting ace 
tylene with HCN in the presence of a 
l solution, vinylacetylene 


reaction being sepa- 


cuprous 
ormed du he 
rated fr the reaction effluent by rec 
tification in the presence of steam 
U.S.P. 2,579,847. Process for the Pro- 
duction and Purification of Oxygen- 
ated Hydrocarbon Compounds. ‘ 
Murphy to Warren Petroleum Corp 
ratior 
In the 
bons to pr 
ucts, the t 


partial dation of hydrocar 


duce gaseous reaction prod 


rmation of acetals and esters 


is inhibited by removing acid from the 
mixture as rapidly as it ts 


the gaseous reaction 


reactior 

formed by 
product by 
stock a temperature 
point of the 


cooling 
exchange wit! 
below the de w 


heat recycle 


acids and color bodies 





ISOMERIZATION 





U.S.P. 2,579,669. Catalytic Isomerization 
of Acetylenic Hydrocarbons. J. C 
Hillyer and J. F. Wilson to Phillips 
Petroleum Company 
4 mixture of HF and an acetylenic 

hydrocarbon having no more than 20 ( 

atoms, in a molar’ ratio of less than 1:1, 

is contacted with an aluminum oxide 
r aluminum fluoride catalyst or a com 

f the two compounds at a tem 
100-700° | An acetyleni 

f the same skeletal struc 

is obtained containing an acetylenic 
in a more central position than 


rge material 





ALKYLATION 





U.S.P. 2,578,294. Process of Producing 
3,4-Dimethyl 1-Ethyl Benzene. W. |} 
Elwe to Califorma Research Corpe 

tacted with ethyl 

an Al Cl 


ler 
viene 


catalyst, 
to 
a temperature ot 
atalyst mcentration 
« f catalyst per mole 
asintained. 3,4-Dimethyle 
is produced and tson 


methyl groups is sub 


Named Sinclair Executive 


Orville D 


wT the C)ffiwe f Price 


ludd, until recently serv- 
Stabilization 
as petroleum branch chief, has been 
elected a vice president of Sinclair 


Refining Company 


HOT FORGED from solid, 
senna steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY USE! 
FOR ALL PRESSURES ! 
FOR ALL TEMPERATURES ! 








f Standard & Double) 
Extra Heavy 
UNIONS 
Available with 
screwed or socket 
weld ends. 3000- 
Ib. sizes Yg” to 3”; 
6000-Ib. sizes /g” 


to 2”. 


ORIFICE 
UNIONS 


With screwed or 
socket weld ends. 
3000-Ib. and 6000- 


Ib. service. iJ 














(maut & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel or 
orifice seats. 3000-Ib. 


— only. 








8 Standard & Double 

Extra Heavy 
LUG NUT 
UNIONS 


Hammer-type for 
quick opening and 
quick closing. 








Stocked and Distributed by 


OIL WELL SUPPLY CO. 


Branches Serving All Oil Fields 


CATAWISSA VALVE AND 


FITTINGS COMPANY 
60 Mill St. - CATAWISSA, PA. 


Vol. 31, No 
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STRATOSPHERE 
PRESSURES 
DUPLICATED 


U. S. Government Research maintains a wind tunnel at 
the University of California for testing parts of airplanes 
and rockets. In this tunnel, altitudes up to 75 miles in 
the stratosphere are duplicated by a five stage Evactor, a 
steam jet vacuum-producing unit designed and built by 
Croll-Reynolds to work in the range of a few microns of 
mercury absolute. 

Croll-Reynolds five stage Evactors are built in various 
sizes, the smallest of which handles many times the 
volume of the largest mechanical vacuum pump. The 
same careful work and precision which produced these 
five stage units goes into every other C-R Evactor from 
the one stager yielding a pressure of four or five inches 
of mercury absolute to the four stage unit designed 
for work in the range of 0.15 to 3.0 mm. of mercury 
absolute. 

Many thousands of Croll-Reynolds Evactors are in 
regular operation, some of them for over 30 years. They 
are installed in every state of the U. S. and in many 
foreign countries. Let our technical staff help you with 
your vacuum problems, including flash cooling of water 
and aqueous solutions. 


REYNOLDS 


CROLL-REYNOLDS CO., INC. 


Main Office: 751 CENTRAL AVENUE, WESTFIELD, NEW JERSEY 
17 JOHN STREET, NEW YORK 38, N. Y. 
Chill- Vectors Steam Jet Evacters Condensing Lquiemen! 
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How to add 


POWER 


ystem 


to 
Control S 


FAST, POSITIVE OPERATION OF 
BUTTERFLY and PLUG VALVES 


with a 3-15 p.s.i. air signal 
and Askania Hydraulic Power 


The Askania Air-Hydraulic Crank Cylinder trans 
forms the output from a pneumatic controller into high 
torque hydraulic power. When you want fast, precise 
positioning of butterfly valves, plug valves, dampers, or 
other lever-operated control means, use hydraulic power 
the Askania way 

The 3-15 p.s.i. signal is applied to a diaphragm 
motor that positions the oil pilot valve. This valve 
directs oil flow to either end of the crank cylinder As 
the crank rotates, an eccentric on the shaft resets the 
pilot valve, so that for any air loading there is a definite, 
predetermined position of the crank arm 

There is no hunting or cycling—a change in air 
loading sends the crank arm to a certain position and it 
stays there. 90° travel in 10 seconds at 1875 in.-lbs., in 
5 seconds at no load 

Butterfly valves have high closing torque near the 
wide-open position. You can overcome this with the 
Askania Air-Hydraulic Crank Cylinder by arranging 
the connecting link so that the effective cylinder crank 
arm is shorter when the valve is wide open, longer when 
the valve is nearly closed 

This is one of several Askania hydraulic valve oper 
ators, designed to add muscle to pneumatic control 
systems. Form I-87 describes the Air-Hydraulic Crank 
Cylinder; Form 1-86 describes the Air-Hydraulic Slide 
Valve Positioner. Write for both papers 


ASKANIA REGULATOR COMPANY 


A Subsidiary of General Pr Equipment Corporation 
258 E. ONTARIO ST. + CHICAGO 11, ILL. 


ASH ANIA MWY DRAULIC 
Coutiste 





HY-PERFORMANCE 











BOOKS of Current Interest 


Review and Comment for the Process Man 


the It 
Moscow, during 
porte 1 by I 

Khim Pr 


translated into Eng 


stitute 


Progress Report for 1949 
Reviews of Petroleum Technology, 
ll veri 1949 Inst 
| ec hnic al 
overed in 


hwdr 


and tl 


ft vinyle 


; selective 


1 


others 


New Hydrocarbon Data 


Light Hydrocarbon oe Se 
urke, Ir 


edited by O. W. Bi 

Starr, Ir. and F 

Reinhold Publis hi 

330 West 42 Street 

. . This book is ; 

Russian Chemical Development Rte eee : 

Progress of Acetylene Chgmietey in fiel f lieht 
US.S.R., 1. N. Nazarov, re 

Chemistry, 20, 


nical Ser 


hydr 
lustrative 
Ww.335 eo schemes t analysis 


vices , ! rac 


ocarbon mixtures 


met! 


WIRE MESH 


there’s bound to 


Maybe it all does 
look pretty much 
the 


glance. 


same at first 
But when a 
firm has been mak- 
ing wire mesh for 70 years man and boy, 


be a little more to it than meets the eye a little more 
know-how in engineering and weaving, a little more quality 
product, 


user 


in the a little more service and satisfaction for 


the 
JELLIFF WIRE MESH is 
JELLIFF WIRE MESH is 
JELLIFF WIRE MESH is woven in widths up to 72 


JELLIFF WIRE MESH is 
the 


woven in all ductile metals 
woven in all commercial weaves 
inches 


economical. Every foot runs true to 


specihcations. 


JELLIFF WIRE MESH is a quality product and has been for 
70 years. You can depend on it. 


Write today for full details about JELLIFF WIRE MESH, 
JELLIFF WIRE MESH PRODUCTS, and JELLIFF’S 
CONSULTATION SERVICE on wire-mesh engineering. 
Address Department 16. 


rc. 





THE C. O. JELLIFF = CORP 


OWPPING BASKETS 
LERTROMESH 
RESISTANCE Wont 


SOUTHPORT 


SM PaRTS 
wire 





servi 


lude 


if new 


carbin 


ing 

New York $15 
large « 
ytical pr 
carbons 
manner ire 


mmplet 
rs valu: 


he accuracy 
“ls empk 


“Black Oils” Research 
Petroleum Desulfurization, 
Rakoff, Bulletin No. 4, June, 1951, 
Natura! Resources Research Insti- 
tute, The University of Wyoming, 
Laramie 
Inspired by the 1948-49 annual report 

of the NRRI to undertake research 

work of interest to operators concerned 
with the up-grading of “black oils,” the 

Institute was able in July, 1950, to ini 

tiate a project dealing with sulfur re 

15 years ts re- moval from petroleum. This literature 
v in Uspekhi survey, a ay of the prijoct, is pre 

istry) and sented be« » date no bibliography 
the Associ is generally av ailab le 

s Divided into four p 

hydration of tains to abstracts from x 

416 in all, and ts listed 

reactions; by author. Part IT foll same pre 
hynylearbinols to cedure in listing patents, about 961 of 
hydrogenation which are listed. A numerical patent 

Is to 1,3-diemic index by countries is presented as Part 

IIT and a subject index as Part IV 
The book is available from the Insti 

tute alone 


Henry 


Chemistry 


ause 
arts, Part I per 
urnals, listing 
alphabetically 


carbons to vinyl 


ows the 


Oil and Free Enterprise 
Magic Oil, Servant of the World, by 
Alfred M. Leeston, Juan Pablos 

Books, Dallas, Texas. $3.75 

Striking a blow for the 
system of competitive free enterprise 
the author summarizes the development 
of the oil industry throughout the world, 
with a brief summary of the 
political and economic aspects of 
Middle East. Leeston, who discusses 
Entirely the oil mndustry in every country of the 
able and world, including has traveled in 
and most of places, or contacted per 
wl He extensive 


D. 7 
( rp 


po Benat 
ration 
American 
llection of 
the 
Included in 


scceaures m 


various 
the 


various 
ying these 
vt highly 


empl 
assay 


Russia, 
these 
lists his 


rved sons have 


PRICE $385.00 
1/2 to 2-Inch 








MODEL “E” 
give 294 bot machine 


@ Cuts, threads and reams all kinds 
of pipe from ‘% to 2-inch. With a drive 
shaft and geared tools cuts and threads 
pipe up to 8-inch. Cuts off bolts and 
rods up to %s-inch. Threads bolts and 
rods to 12-inch in one cut; up to 2-inch 
in two cuts. 

Write Beaver for detailed bulletin—or 
order through your supply house! 

“Over 50 Years of Friendly Service” 

BEAVER PIPE TOOLS 


252-300 Dana Ave. 
Warren. Ohio, U.S.A. 











RUGGED STAND 
AVAILABLE 








iv 
sewct wer ano woos sramans | 


NO SPINDLE WHIP 




















RENEWABLE 


SAFETY SWITCH 
LOCK BRONZE BEARINGS 


Petroleum Ri 31. No 


finer—l ol 





SAVE TIME—SAVE TUBES 


Clean Exchangers Chemically 


Fi 


The quickest and (in the long run) cheapest way 
to clean tubular heat exchangers is the in-place 
method of circulating hot solutions of chemical 
cleaning compounds. 

METHOD: Circulate powerful Oakite detergent 
through oil side to remove carbon, wax, oil de- 
posits. Circulate Oakite Compound No. 32 through 
water side to remove scale and rust. Quickly re- 
stores unit to peak heat transfer efficiency. Much 
quicker, more thorough than lancing with air or 
steam. No expensive dismantling. No damage to 
tubes as with rodding, drilling, or fish sawing. 


Ask your local Oakite Technical 
Service Representative for on-site 
demonstration. Or write for full 
details. No obligation either way. 


FREE Booklet F7629 gives 
Oakite story on cleaning 


heat exchangers; cleaning towers; 
reconditioning drums; cleaning 
tank cars; cleaning salvage parts. 
OAKITE PRODUCTS, INC., S2E Thames St., NEW YORK 6, WN. Y. 


Write for your copy today. 


spit INDUSTRiag Clean, 
ort 


OAKITE 


“ar 
Rats. mernons* *** 


Technical Service Representatives in Principal Cities of U.S. & Canada 
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CLEANS 


Fouled Heat Exchanger 
Tubes QUICKLY... 





This high speed tube cleaner is designed to increase out- 

put and minimize down-time. The improved Model 

TP-301 is the only tbe cleaner which can remove de- 

posits from completely plugged heat exchanger tubes 
. and other fouled straight tubes heretofore not con- 

sidered practical to clean. 

Many improvements, resulting from years of field 

experience, have been built into the new TP-301 cleaner. 

@ MORE POWERFUL — operating speed up to 3500 RPM at 90 psi 

utilizing 130 cfm. 

@ LIGHTER WEIGHT— only 15 tb. 

@ SHORTER — only 13” overall. 


@ INCREASED CAPACITY—from 34" up to 214" or even 3” 0.0. 
tubes up te 40 ft. in length. 


@ LOW AIR PRESSURE — operates on air pressure at low as 50 Ib. 


@ LOW HEAD ROOM NEEDED — mini practical rking head 
reom 5 ft. 


@ COSTS LESS than previous models. 
VARIOUS CARBIDE BITS AVAILABLE 


= SS ac” 


Send for Bulletin giving complete details on this man-hour and 
money-saving tube cleaner 





WILSONIZE TO ECONOMIZE 
THOMAS C. WILSON, INC. 21-11 44th AVENUE, LONG ISLAND CITY,N.Y. 
CABLE “TUBECLEAN” NEW YORK 











S built-in 


advantages found 


only in... 
BLAW-KNOX 


_ Eleclioforged sitet 
GRATING © 


7 Rigid one-piece construction — 
easy to install 


2 Maximum open area for light 
and air 


3 Easy to paint — all surfaces 
ac cessible 


g Non-slip Twisted Cross-Bar 


Self-cleaning—no sharp corners 
S to clog 
Blaw-K nox Grating Has Them All! 
WRITE FOR BULLETIN 2365 
BLAW-KNOX DIVISION 
OF BLAW-KNOX COMPANY 
2005 Farmers Bank Bidg., 
Pittsburgh 22, Pa. 
Offices in Principal Cities 





Books 





f references in the back 


Graphics for Engineers 
Engineers’ Illustrated Thesaurus, 
Herbert Herkimer Chemical Pub- 
lishing Company, Inc., 212 Fifth Ave- 

nue New Y rk $6 
wing the advice of William Kent 
pile a pocket-data book as he 
n study and practice, the 
er 3O vears of gathering data 
sizeable coll m from which to 
his material. The text in the vol 
is kept to a minimum in order to 
pass as many graphic illustrations 


aft 


is possible in a limited space 


Information Committee Has 
Radio Series Available 


Romance f Oil—The Stor 
dustry Is the natne DD | the series 
13 transcribed radio programs pro 
luced by the Oi!) Industry Information 
mmittee and available for local spon 
on local radio stations 
ced by a skilled cast, the pro 


create great moments im the 


p 


ind why men go out 
into strange places 
Irill and le vel p po 
acies un re 
useful 


tals 
oxgTrams 
They may 
trict flices 
rmation Com 
the national head 
York 50 West Srl 


ecently announced 


G-E Offers Maintenance Film 
Augmenting it 


mm the 


ice Program, Gen 








Now Available— 

l ’ 
Thermochemistry for the 
Petrochemical Industry 

et \ Kolx 


i 


Address, Librariar 
PETROLEUM REFINER 


Box 2608, Houston 1, Texas 











BUY LESS 


... the best 
costs so little 


CM HOISTS AND PULLERS 
are ruggedly constructed 
to give you years of trouble- 
free service. Yet they ore 
unusually light... easy to 
andie becouse they are 
constructed of the strongest 
alloys of steel and olumi- 
num. Equipped with famous 
Herc-Alloy flexible, welded 
alloy steel chain 
@ Capacities from %& to 
10 ton. 
@ I-ton model weighs 
only 35 pounds. 
@ 96% efficient—easy to 
operate. 
© Lifetime lubricated. 


@ Capacities &, 15s, 
3 and 6 ton. 

@ K-ton model 
weighs only 13 Ibs. 

@ Lifts or pulls at 
any angle. 

@ Lifetime lubricated. 


Write for catalog 
and name of your 
neorest CM deoler 


CHISHOLM - MOORE 


HOIST 
CORPORATION 





Anning Named Sales Engineer 
Of Rockwood Ball Valves 


J. Lawrence Anning has been named 
About EQUIPMENT and sales engineer for Rockwood Ball 
Valves & Steel Pipe Union Division, 
e and has taken over 
SERVICE Suppliers the West territory 
with headquarters im 
Houston. He suc 
ceeds Henry Sullivan 
in this area, Sullivan 
having been trans 
: . terre: » tl Mi 
Capstick Named St. Louis Area ) assistant superintendent of the Can a 3 etueek 
Representative for Lectrodryer m (Ohio) Bearings factory. Muntean Chicago headquat 
has been a Timken emplove since gradu 
With headquarters in St. Louis, D stiner from high school in 1033 
W. Capstick has been named represen wet -™ sy ™ Anning previously 
tative for the Pitts Hercules Powder Executive had been with Re 
burel Lectrodry Retires With 30 Years Service public Supply Com 
Corporation t ry . . pany, having served 
' - Petrus W. Meyerirgh, vice president, 
the = Lous, director, and member of the executive 
oe Mi °S a committee of Hercules Powder Com 
ansville, Ind., areas pany, who retired last month for reasons 
f heal ded an association witl 
manufacturer's agent Ae ey Mee I Bh pet ng problems Since September 
been entirely on refinery and industrial 


ters 


first as sales engi Anning 

neer and then chiet 

engineer, engaged in warehousing, new 
store mstruction and technical sales 
1950, he has 


Capstick has been a 


uls since nearly 30 years ag in The Hague, 


Holland sara 

ne Albert E. Forster has been elected a After leaving Illinois Institute of 
censed in Minnesot: vice president and member of the execu Technology in 1919, Anning served with 
Missouri and Ohio tive committee of Hercules Powder Deepwater Oil Refineries for eight years 
He is a graduate o Company to hill the vacancy created re Before joining Republic in 1946, he 
the University of cently when Petrus W. Mcyeringh re worked as manager of a steel fabricat 
Minnesota School of Capstick tired because of ill health. Forster has ing plant in Houston and later as engi 
Engineering, and been associated with the company since neer, chief inspector, plant engineer and 
was associa with Morgan Gerrisl 1925 and has served in the sales, tecl refineries manager of a butadiene plant 
ympany for 12 vears, and with Frigid nical service and production phases of and a 100-octane plant 

1s! neral Motors Corpo the Explosives Department, as well as 


executive positions in several plants and 


sales offices. For the past 11 years he Atlantic Promotes Hersberger 
Timken Promotes George Muntean has been general manager of the Naval Dr Arthur B. Hersberger, formerly 

The Timken Roller Bearing Com Stores Department and was elected t manager of the Chemical Products Se« 
pany has promoted oO Muntear the board of directors in 194] tion, has been appointed manager of The 
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The NEW 
Pritchard Quality 


QUINTAIR® 


AIR COOLED HEAT EXCHANGER 





























For Low Cost, Dependable Cooling of Engine 
Jacket Water and Lubricating Oil 


e Lower Installed Cost e Lower Maintenance Costs 
e Higher Efficiency e Lower Operating Costs 
e Fewer Parts to Assemble e Many Industrial Uses 


a 


Specialized 
Heat Exchangers 


* Registered Trade Nome 





Amerte id Write for Bulletin No. 11.0.080 


Ges & Air Treating 


Cooling Towers 
Dept. No. 217 908 Grand Ave., Konsas City 6, Mo 


; TULSA « ST LOUIE  Raprenetetnes i Principal Cities trem Ceaet fe Comat 


tar ies 
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Atlantic Refining 
Sales Division 

sales supervisor 

ucts Section, has beet 


Dr. Hershberger in |! 


Cromwell Heads Commercial 
Division Sales for De Laval 
{ I Cromwell 


sales manager 


INTEGRATED HOUSTON QUARTERS have been built by The Lummus Company, designing engi- 

neers and constructors for the petroleum and chemical industries, who have been active in designing 

and building many plonts and buildings in the Gulf and Southwest area. Located on the outer 

reaches of Houston, the large Houston headquarters houses a heavy concentration of design, 

engineering and construction functions in addition to various service departments. Main offices of 
The Lummus Company are in New York City 


Wichita Chemical Plant Opened moved his headquarters from 
To Supply Mid Continent Area to New York to serve the growing East 


a . , . ern market for Nalcat « ataly 
Full-scale production of caustic soda 


acid and chlorine is under way 
ae Ct The al Company plant Chemical Consulting Services 
Ita ans he plant will provide . . . 
tyicals to the. Mid-Continent Office ls Opened in Chicago 
ntier has been supplying chen Harold ft Bode und) = Charles 
Southwest, and more recently Lowry, Ih have organized t 
t ky Mountain area from pro f Bode-l wry & Associates, 80 
Davison Chemical Division Adds luction at Denver and Denver City, the Jackson Boulevard, Chicago, to act 
Dr. Whitney to Research Unit tter in Texas. Home offices for th : nsultants in market rese arch and sates 
e “Tr : : company were recentl n l om evelopment u the « mica tre 
tbrose G. W : i, Texas, to Wichita Bode was employed for 20 years as 


ead « chemical market research and 


Nalcat Opens N. Y. Offices manent ¢ 


Sales flices tor 


irector of emical patents 
Products Refining Con 


e degree t Chemical 


the Catalyst Divisio 
nal Aluminate Corporatior 
ast 44th Street ngineer from Armour Institute ow 
onth. when Gace the Illinois Institute of rechnology, 


f the Division and for the past six years has been 


The amazing CRAYONS 


2 WAREHOUSES that tell temperatures 


For heat-dependent operations, control 
temperatures with TEMPILSTIKS . Simplic- 
fa Sere You ity, accuracy, and economy have made . tet : 
aie : : it’s this 
——es them standard equipment in thousands 
of industrial plants. Available for 56 ; SIMPLE 


Fy It S HI IES RY | different temperatures from 113° to ff 


2000 F—one for every temperature 
~~, ae 4 commonly specified for welding, 
ee flame cutting, tempering, Select Tempilstik” for 
a . forging, casting, molding, working temperature 
drawing, straightening, i 
SALES « PARTS « SERVICE and scores of other heating 2 Qe 
operations. Eliminate guess- . 


Your Fisher Controller needs can be handled in a work. Order today Mark your 
workpiece with it 





hurry by Puffer-Sweiven they've two completely sive up te 
stocked warehouses, conveniently located to serve you, 

Bh. 4 
@ qualified staff of engineers to work out your control When mork melts 
problems, and a service department to give your Fisher ALSO AVAILABLE IN specitied temperature 


has been reached. 
Controllers expert repairs that are “factory-certified.” UQUID OR PELLETS 


Call Puffer-Sweiven for your Fisher needs 


== IPuffer-Sweiven Co. [Berkebe THREE 


Representing: Fisher Governor Co., Dollinger Corp., Continental WELDING EQUIPMENT co. 


quip. Co., Fram Corp., Industrot Co 


® @ ben 006 rye BOX 1538 FORT WORTH, TEXAS 
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aque 0“ . 
MAINTENANCE, =, 
CONSTRUCTION 


Fast, Low Cost 


@ Gunning of Premixed Castable 
Refractories, Insulating and High 
Temperature Concrete, Sand and 
Cement Concrete. 


@ Wet and Dry Sandblasting. 


BONDACTOR offers refineries an 
opportunity to save time and money 
...to do a better, faster job wher- 
ever air application or gunning of 
cementitious materials is needed. 
And Bondactor pays for itself 
in savings! 


Here’s How the Industry 


Uses BONDACT 
PROCESS EQUIPMENT 


@ Gunning of castable refractories in 
catalytic regenerator linings, steam 
generators, stack linings, breeching 
linings, five linings, stills and furnaces 

@ Fireproofing of pipe lines, saddles, beams 

@ Acid-proofing of concrete and ditch linings 

@ Steel tank lining and exterior insulation 

@ Insulating of steel buildings and 
construction of insulated curtain walls 

@ Repair and maintenance of existing 
structures 

@ Many new construction techniques. 


Now Auailalle fit your needs. 


Model # 1000-S requires 100 CFM at90 p.s.i. 
Model #1000-L requires 200 CFM at 90 p.s.i. 
Both units can be operated from either 
plant air or portable air compressors. 


For Free Catalog, Write 


* AIR PLACEMENT " 
®* EQUIPMENT COMPANY # 
© 1013 West 24th St., Kansos City 8, Mo. ® 
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in the market research field as head of 
the Belmont Chemical Sales Develop- 
ment Company. This company will con 
tinue as a 

Until recently Dr. Lowry was en 
gaged in technical sales of antioxidants 
for petroleum and food products for 
the Universal Oil Products Company 
He studied organic chemical research 
at Northwestern and Harvard Universi 
ties and the University of Munich. He 
holds a number of patents and has con- 
tributed many articles to the chemical 


literature on petroleum technology and 
+} 


sales agency 


e use of antioxidants 


Peerless Pump Appoints Brisbois 
New Process Pump Specialist 
Roy F. Brisbois has named 
process pump specialist with headquar 
Os Angeles 
Peerless 
Division of 
the Food Machinery 
and Chemical Cor 
poration. He will de 
vote his time to 
pump application 
problems in refiner 
1¢s, chemical process 
and industrial plants 
\ 1941 graduate of 
the University of 
Southern California 
in mechanical 


been 


the 
Pump 


eng 


neering, he served Brisbois 


four years as an en 

officer in the Me 
past hve 
work for the 
Division in the 


rchant Ma 


has been 


gineering 
rine Phe 
active uu 
Pump 
area 


vears he 
sales Peerless 


Pacific Coast 


Cooper-Bessemer Expands 
New York Sales Engineering 
Phe Coope 
gine and + 
expanded its 


Bessemer Corporation, en 


compressor builders, recently 
sales 

engineering facilities 

by the appointment 

of Roy W. P. John 

son to its New York 

office. Johnson, wh« 

recently completed a 

training course on 

engine and motor 
driven 
at the Cooper 
semer factory in 
Mount Vernon, Ohio, 
is an engineering 
graduate of Kingston 
on-the-Thames Tec! 
nical College, Eng 
land, and spent two 
and Design Departments of the 
trical Musical Industries, 
Englard. Prior to 
Bessemer Corporation he 
Andian National Corporation in 
bia as a mechanical ¢ 
onstruction 


compressors 


Johnson 


the Research 
Fle« 
Middlesex, 
Phe Cooper 
served the 
Colom- 
ngmeer supervising 


years in 


jomimne 


Nielsen Named to Executive 
Capacity With Babcock & Wilcox 
Recently elected an assistant vice presi 
dent of The Babcock & Wilcox Com 
pany, M. Nielsen will work directly with 
C. H. Gay, resident of manufac 
turing. Nielsen, whose headquarters are 
in Barberton, Ohio, joined the company 
in 1924 and by prog promotion 
was # production 


vice 


ressive 


named superintendent 


A Gulf Publishing Company Publication 


Hendy calculator 
—one side tells 
you which strap 
to vse for any 
given corrosive 
condition; other 
side determines 
length and weight 
of strap required 
fer eny binding 
operation 





1956 Hawthorne Ci., Melrose Pork, ill. 
(Chicege Suburb) $m-2 





FOR THE SAFETY 
OF YOUR MEN IN 
REFINERIES AND 
NATURAL GASOLINE 
PLANTS 


ESCAPE DEVICE 


GLDE TO 
SAFETY ON 


WEIGHT 
GERONIMO 
15 LBs. (Patent Applied For) 


GERONIMO will stend hardest weer and give 
unfailing protection to refinery and derrick men 
whose lives are endangered by fire, ping 
gases or other hazards. 
EASILY ATTACHED OR REMOVED 
EXTRA STURDY CONSTRUCTION 
QUICKLY STRADDLED 
POSITIVE, INSTANT BRAKE 
BRONZE “No-Spark"’ SURFACES 
RECOMMENDED FOR 2” WIRE LINE 


° Wr 


NET 





a ee a 


— MANUFACTURED BY — 


CHARLIE’S MACHINE WORKS 
PERRY, OKLAHOMA 














GASKETS FOR 
HEAT EXCHANGERS, 
COOLERS AND 
CONDENSERS 


Gaskets cut trom solid 
metal, sheet-packing 
or double jacket type as 
needed 


Comput. metal ges 


') standard stee! al- 
oval and octag- 


nal shapes 


See page 252 in the Refinery Catalog. 


CHICAGO-WILCOX Mfg. Co. 
7703 Avalon Avenue 


Chicago 19, Illinois 


EXCEL-SO 


SEPARATORS 


Coalesce and remove all 
free water from light pe- 
troleum products 


Warner LEWIS 
Company 


P O. BOX 309%6D e TULSA, OKLA 





“GUNITE" CONCRETE 


Since 1915 


LININGS FOR 


BUBBLE TOWERS «+ SETTLERS « STILLS « SEP 
ARATORS + TANKS + AND VESSELS OF ALL 
TYPES + ENCASING AND FIREPROOFING 
STRUCTURAL oreet AND PIPE « LINING 
WATER RESERVOIR DITCHES, DRAINS, AND 
CANALS «+ REPAIRING DISINTEGRATED CON 
CRETE AND OTHER MASONRY 
See our catalog in Sweet's 


GUNITE CONCRETE & CONST. CO. 
1301 Woedswether Road, Kansas City 6 Mo 
DISTRICT BRANCH OFFICES 
Pau! GB. Watts, 228 WN. La Salle St.. Chicage |, it 
George F_ Lewis Sa.. 2036 Queen Avenue S.. Min 

neapolis 5, Min 
al eater Ce ‘S625 Delmar Bivd.. St. Lowis 5 
Ole K “Oteen Co., 823 Perdide St 
Phitie 0. Barnard, 2036 Addison 
Western Steel Pred. Ce.. 1735 W 
4, Cote 


New Orteans, La 
Houston 5, Tex 
13th Ave. Denver 
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CHANGING ITS NAME on its fiftieth anniversary, Chicago Metal Hose Corporation became 
Flexonics Corporation this month to reflect the spectacular growth of the company and the de- 
velopment of varied product lines. The new corporate name is more representative of the broad 
scope of company activities, according to President J. F. P. Farrar. Established in 1902, the company 
pioneered development of flexible metal hose and tubing for industrial uses. Flexonics Corporation 
now manufactures more than 150 products and is now building its sixth manufacturing plant in 


Memphis, Tenn., 


to be used to expand production of aircraft assemblies, urgently needed for the 


defense program. The other plants are located in Maywood, Elgin, Rock Falls, and Savanna, Illinois; 
an Eastern Assembly Warehouse in Elizabeth, N. J., and a Canadian subsidiary at Brampton, 
Ontario. The general offices of the company are at Maywood, II! 


1950 he has 
} 


at Barberton in 1947 
served utive 
quarters in New York. He is 
ot the ASMI and 


reanizations 


since 
ie ad 
a member 


as exec assistant witl 


various naval engi 


Barnett Elected Sales Executive 
Of A. P. Green Fire Brick Firm 
The A. P Brick Company 
f Mexic M as appointed A. R. Bar 


nett vice president in 


Green Fire 


sales 
company 
28 years 


and general 


nargee ot 
Barnett, a 
employe for 
sales 
lanager for the past 
attended 
the University of Ii 
nois and taught at the 
Gem City Business 
Il (Quincy, 
joining 

(sreen or- 

on. Barnett 

served in the 
anufacturing, 


vw and hinance 


months 


Barnett 


divisions of 


Insul-Mastic Annual Sales Forum 
Features Engineering ao 

sales and techmical forum 
the Inevl-Mastk 
New 


holding in 


annua 
hcensees 


4 held in 


positions as well as 

led by experien ed 

ner (Queer, Pennsylvania 
W. H. Zane, Du Pont in 
i” t Herbert | Coe 
my and Frank 
ne Pr 


neipal sf 


ducts 
eakers 


G-E Names Travis Manager of 
New Apparatus Sales Division 


Ver 1 Travis, Schenectady, has 
ppomt anager of the newly 

dards section ot 
\pparatus 
Travis was 
ker t the 


Apparatus 


al ~ 


ollege in 
electrical 
the same 


student gineer 


New Sales Managers Named as 
Lukenheimer Reorganizes Setup 


Reorganization of sales territories and 
executive appointments has been an 
nounced by The Lukenheimer Company 


Pauly Layritz 


ot Cincinnati, manu 
facturer f valves 
and engineering de 
vices, Newly created 
divisions are: East- 
ern under direction 
of Melvin W Pauly, 
sales manager; (Cen- 
tral und 
Layritz 


ern ut ler | 


er 
Burrage 


Philadelphia 
been appointed 
trict mat 
Faste 

a like pe 


wit! } 


Burrage 
awer i c 
Divisi R. Tieberman fills 
ior } Central Division 
Dallas; ¢ 
named t the Los 


Western Divisior 


Rosset 


Angeles offi 


has beet 


J. W. Greer Company Promotes 
Three; Opens New Pacific Office 


The J. W 
Mass., has 
Francisco un 
R. Becker, former sales manager at Cam 
bridge This office will concentrate on 
13 western states, Mexico and Western 
Canada 

Walte repre 
sentative for the Greer Company, has 
been transferred to New York offices to 
head eastern and southern services. He 
succeeds Melvyn Mickevic. In addition, 
Rod Grace, who has been the representa 


Greer Company, Cambridge, 
office m San 
i Charles 


opened a new 


ler the directi 


Salter, Southeastern 
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REFINING BOOKS OF THE PETROLEUM INDUSTRY 


Co Sarn ore ~ Learn fore 


The knowledge gained through years of work and study by some of the most capable men in the 
oil industry is set down in the books listed below. Because it is impossible to carry in one’s head 
all the details of his industry, a well-rounded library of reliable data is a definite asset. Not 
only does it save time, but it often makes his available knowledge of a subject more accurate and 


up-to-date. 


Order some of these books and profit by the experience of others. 


ABRAHAM, HERBERT 
Asphalts and Allied Substances (2 Vols.) 


ApamMs, ORVILLE 
Elements of Diesel Engineering. .... 


Armisteap, Georce, Ir 


Safety in Petroleum Refining and Related Industries. . 


Bapcer & McCast 


Elements of Chemical Engineering 


Bett, H. S 


American Petroleum Refining 


Bennett, H 
Chemical Formulary—Vol. 1 thru 9 (each) 
Chemical and Technical Dictionary 


BexrkMAN & EGLOFF 
Emulsions & Foams 


Diext, Joun C 
Natural Gas Handbook—cloth 
Natural Gas Handbook—leather 


EckMAN, Dona.p P. 

Principles of Industrial Process Control 
Eciorr, Gustav 

Physical Constants of Hydrocarbons 


E.its, CARLETON 
Chemistry of Petroleum Derivatives 
Vol 
Vol. 2. 
Chemistry of Synthetic Resins 
Fieser & Fieser 
Organic Chemistry 
Girt, THomas T 
Air and Gras Compressior 
Compression and Natural Gas Alignment Charts 


GraHaM, Frank D 
Pumps, Hydraulic and Air Compressors. 


Gaiswo.ip, Joun 
Fuels, Combustion & Furt 


Hesse & Rusnton 
Process Equipment Design 


Katicuevsky & STAGNER 


10.00 


6.50 


7.50 


7.00 
10.00 


12.00 


7.15 


8.50 


. 20.00 


22.50 


. 25.00 


10.00 


3.75 


4.50 


4.00 


6.50 


KincsTon, Benson M. 
Acidizing Handbook 
Krrxsripe, C. G 
Equilibrium Evaluation Charts 
(20 charts to set) 


KirrscHpaum, Dr. Emi. 
Distillation and Rectification 


Lepoux, Epwarp 
Vapor Adsorption .. 


Louse, Henry WM 
Catalytic Chemistry 


McApams, WM. H 


Heat Transmission 


MAnrTeELL, C, I 
Adsorption es 


Netson, W. I 


Petroleum Refinery Engineering 


Rosinson, C. S 
Recovery of Vapors.. 


Rostnson & GILLILAND 
Elements of Fractional Distillation 


SACHANEN, A. N. 
Conversion of Petroleum. 


Sace & Lacey 
Volumetric and Phase Behavior of Hydrocarbons. . 


Scorr, WILFrep W. 
Standard Methods of Chemical Analysis (2 Vols.) 


Suerwoop, THos. K. 

Absorption & Extractior 
Specter, FrRanK K. 

Corrosion: Causes & Preventior 


STANIAR, WiLLIAM 
Plant Engineering Handbook. 


Tuomas, CHartes A 


Anhydrous Aluminum Chloride in Organic Chemistry. 


TreyBaL, Rospert E 
Liquid Extraction 


TyLer, CHAPLIN 
Chemical Engineering Economics 


Wacker, Lewts, McApams & GILLILAND 


5.00 


22.00 


750 


15.00 


16.50 


8.00 


Chemical Refining of Petroleum Principles of Chemical Engineering 


“Prices subject to change without notice” 
Send Orders to 
THE GULF PUBLISHING COMPANY 
P. O. Box 2608 HOUSTON, TEXAS 


February, 1952—A Gulf Publishing Company Publication 





tive in New Fngland and Canada 
been named to the vacancy in the ¢ 


bridge sales office 


Brewer Heads Pacific Sales 
For United Centrifugal Pumps 
Dahl E. Brewer of United Centrift 


Pumps has been placed 


FORMAL PLANT OPENING at Dallas of the American Meter Company's new plant was preceded 
by the annual sales meeting attended by representatives of the sales department and key members 
of the company's monufacturing divisions. The new plant will produce Orifice Meters and related 
equipment. Donald Holtz, insert, is manager of the plant; other bers of the company grouped 
in the plant reception room are, left to right: Wm. 8. Ashby, secretary; T. A. Bracken, Jr., + se 
A. F. Benson, vice president—eng ing; C. B.D . Jr, vice president-sales; W. G. Hamilton, 
Jr., president; A. McBeoth, controller; “A E. Weingard, vice president—production; D. C. Struble, 
vice president-purchasing, and D. C. Wiley, vice president—research. 








Aquatrol Services Extended lower Gulf Coast and West Texas area 
For Complete Oil-Gas Coverage by R. O. Johnston; the upper Gull 
: Coast areas by George M. Keith at 
Aquatrol, Inc., a major water treating Houst 

John B. Astell Officers Nemed mpany, has extended its facilities for 
ate elas es , : mplete service to the oil, gas and re . , 
stries located west of the Miller, Worthington Pump 
With h nag Sees, plant and Compressor Authority, Retires 
located u ouston, the com 
u and markets internal 
industrial applica 


N 


One of the country’s leading com- 
pressor authorities, Herman H. Miller, 
Rag egy Me cot retired recently after spending 50 years 

inzn nm: secre ‘ with the Worthington Pump and Ma 

M re head by J. M. Adams, who is chinery Corporation. He started his 
r Anaheim, Calit the Mid career in 1901 as an application engineer 

specialties divis i the tu nd Texas Panhandle area by with Laidlaw-Dunn-Gordon which sub 
at Oklahoma City; the sequently became the Worthington 





KNO the latest methods, standards, 
practices in PETROLEUM, 


CHEMISTRY, DISTILLATION, REFINING 


Here are important research data and find- 
ings on recent advances in the petroleum 
industry in America. Thorough and up-to-date, 

° { this book completely covers the chemistry of 
throughout the industry! petroleum, modern methods of refining, dis 
tilling and cracking, and includes full data 
on all petroleum products and by-products 








You find SUPERIOR equipment wherever efficient, modern 
operation is needed. Why? Because the industry knows thot 





we manufacture refinery and gasol plant equip t thot 
wv 


operates under the toughest conditions 
At SUPERIOR your plans, too, receive the careful attention P 
and skilled workmanship that meets strict code and customer Chemical Technology of Petroleum 
specifications. TRY SUPERIOR! 
By W. A. Gruse and D. 8. Stevens 
Every job we do is a SUPERIOR job! Mellon Institute of Industrial Research 
ALSO | -725 PAGES 6x9 $8.50 


API-ASM . 
FRACTIONATING TOWERS + HEAT AND Aor a Prices subject to change without notice 





EXCHANGERS + SCRUSSERS AND CERTIFIED BY NEW MATERIAL on: making hydrocarbons for synthetic motor fuels 
RETUBING OF HEAT EXCHANGERS HATHA, SOARS —molecular distillation—intrared absorption spectra—extreme pres- 


sure lubrication—retractive dispersion—X-ray diffraction—etc., etc 











For information or estimates call 


Amare 3-4396 GULF PUBLISHING COMPANY 


SUPERIOR MANUFACTURING COMPANY P. ©. BOX 2668 HOUSTON, TEAS 
‘ Tera 
> RT a Som RNR 
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Pump and 


later 


Machinery Corporation He 
manager of the Air 
New York, 

Cincinnati 
named manager 
Division when the 


serve 1 as 
Compressor Department 
and as sales manager of the 
plant. In 1932 he 
of the Compressor 
Cincinnati plant was consolidated with 
the Buffalo plant. Miller has been a 
member f the ASME for 25 years 


was 


B&W Tube Organization Officers 
Absorbed By Parent B&W Company 

ri Babcock & 
Bab 


merger of the 
Tube ¢ 


e recent 


Wilcox mpany with the 


the 
Pubular 
Divisior 
B&W 

J). H 


pre 

Bab 
( mi 
1ATTIC 
re 
Divisi 
I S 
ward 

f the ab 

been elected 

mpany 

i t comprises 

rmerly the Marine, Station 

Special Products depart 

former Tube Company op 

l | and will 


t be altered 


ty at the Beaver 
the direction of 


Sawyel 


Air Reduction Names John Lund 
District Manager at Shreveport 


John Lund has been appointed district 
manager t Air ‘ ction 
Company ret 

Heber T. Wadley, wl 

died recently Lund 

make his head 


arter at «Shreve 


Magnolia 


eplacm 


sales 
hat 


wit! 


rme as 
» Wadley 
tat il at 
ompany's 
in the Le 
Arkansas, 
Texas ter 
s served by the 
fice. He 
has been a member 
of the Air Reduction staff 
when he jomed the technical 
partment, and his 
cludes service at Det: 
and Shreveport 


Shreveport 


Lund 


since 1927 

sales de 
sales experience in 
vit, Oklahoma City 


February, 1952 


Ethyl Adds Technical Writers 
To Detroit Information Division 

Marshall Sittig, technical writer, and 
Patricia Lynn Brown, literature re 
searcher, have joined the information 
dvision of the Ethyl Corporation research 
laboratories at Detroit. Sittig, formerly 
with the engineering division of Chrysler 
Corporation in Detroit, is a native of 
Oak Pak, IL, and a graduate of Purdue 
University with a B.S. degree in chemical 
engineering 

Miss Brown was formerly a research 
associate at Albany Medical College. She 
is a graduate of Southwestern | 
Institute with a B.S. degree i 
engineering and of t [ 
Texas with an M.A. deg in chemistry 


ouisiana 
chemical 
niversity of 


Airetool Manufacturing Adds 
British Isles Distributor 

Addition of a Britisl 
to its Export Sales 
announced by The Airetool Manufactur 
ing Company of Springfield, Ohio. G 
B Herbert ot M orden I ngland 
will handle distribution of Airetool tube 
expanders, tube mainte equipment 
and tube rollers for use in the chemical 
and refinery fields, etc., in the British 
Isles. Airetool maintains sales 
offices in Sout! Mexico and 
Canada 


representative 
Division has been 


surrey 


nance 


already 


America, 


York Corporation Appoints New 
Medical Center Health Director 

Louis G. Fetterman, M.D., has beer 
appointed medical director of York Cor 
replace Dr. W H. Schell 
retired after 20 years 
company. Dr. Fetter 
l range full 


poration to 
hammer, recently 
service with the 
will cx 


man ntinue i tong 


More 
corrosion 
resistant! 





time industrial health and medical pro- 
gram which his predecessor inaugurated 
The new head of the company’s Medi 
cal Center was formerly associated with 
Hershey Estates as industrial physician 
Prior to that time he maintained a pri- 
vate practice in Campbelltown, Pa., for 
and served in the Army 
Corps during the war 


many years, 
Medical 


Refinery Engineering Appoints 
Glenn Hopkins PR Director 
Glenn ©. Hopkins, until recently an 
placement manager, advertising 
manager and Veter 
Administration 
contract officer for 
the Spartan School 
* Aeronautics, has 
been appointed pub 
lic relations director 
and advertising man 
ager for Refinery En 
gineering Company 
of Tulsa Hopkins, 
who taught in the 
Kansas system oft 
public schools for 
holds an 


advance 


ans 


ten vears, 
educatior 
from the 
State 


degree 
Kansas 


College at 


Hopkins 


Teachers Pittsburgh 


Consolidated Advances Lee 

Charles W. Lee has been appointed 
vice president of production of the Con 
solidated Western Steel Division of the 
United States Steel Company, 
ing Lloyd Earl. He will headquarter in 
Angeles 


succeed 


Los 


Lee has been a resident of Houston 


XGCHITEL on nasser 100 


thermometers permit wide range of service. 


A new stainless steel welding process bonds case, stem and plug into one 
solid stainless steel unit. This means extra dependability under a wide range 


of service. 


Rochester's famous bimetallic element will not “tire” or lose its accuracy. 
And a superior dampening forever eliminates pointer “lock-up.” 

Backed by 35 years of manufacturing experience, the new Rochester Dial 
Thermometer is your best bet for heavy-duty service. 
ORDER TODAY from your Rochester Representative or write Rochester 
Manufacturing Co., Inc., 38 Rockwood Street, Rochester 10, New York. 


Manufacturing Company, Inc. 
38 Rockwood St., Rochester 10, N. Y. 


LE? Z 


DIAL THERMOMETERS G 


1 Gulf Publishing Company Publication 
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1946, 


pre sident 


erat n 
dated 
PI 

W 


Wilmi 


Cooper-Bessemer Appoints New 
Sales-Engineer to Grerapert 
rM. | 


Lamberth 


Walworth Company Names Holton, 


Eichler in Election Promotion 


W B t lit tor i Wal 


lent 


Eichler 


Tube Turns Names Lincoln Hall 
Mid-Continent District Manager 


wraduate 
engimeering 
University 
ert Calitornia H 
experience tt udes 
ten years as Manager 


of stores and productior 


PIR 

















undisplayed) set in this size type 16 word. Minimum 
Replies forwarded without charge 


cents per 
in our care counts six words 
with ruled border, $10 per 
unt for two or 


Display ads, set in suitably larger type umn inct 


an aawiies adn payable in advance. Ten percent disco 
J DEADLINE 25th of month preceding date o 
leum Refiner, P. O. Box 


more ins 


remittance to: Classified Ad Department, Petro 
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CHEMISTS AND CHEMICAL ENGINEERS 
Thinking of Changing Jobs? 


We're not an employment agency, but clients of ours have some 
challenging jobs open in Research and Development—perhaps the 
opportunity you are looking for. They don’t promise the world; they 
know, just as you do, that the right man, right job. and work all team 


together to insure a sound future for the company and for you. 


If you are interested in a future in research and development, why 
not call or write us and tell us something about yourself? No obligation 
and obviously confidential. 


*~ ROGER WILLIAMS, INC. 
Market Research . 


MUrray Hill 5-6508 


Economic Studies . Public Relations 


148 East 38th Street, New York City 16 © 








WANTED 
PETROLEUM CHEMIST OR 
TREATING ENGINEERR 


WANTED 


in 
rvice 
selling 
Position 
East 


details 


pany 
ndustry 
traveling ir 
use include 








PETROLEUM SERVICE 
ENGINEER 








SALES ENGINEERS 


Chemical or Mechanical. Openings for men with 
experience in filter oe and operation, heat 
transfer eq t. and oi! @ equipment 
Reply should include personal data. “sone of 
experience. phote if available, and telep 

Our employees know of this advertisement 
e/e Petroleum Refiner, Houston 


refinery maintenance 
a ing terials has an 
opening for a Petrole nist, Gen- 
eral Foreman, or tenance Super 
viser for technical service to the petro ber 


leum industry Bex 112-8 
Texas 





The position will entail considerable 
travelling, primarily in the West Coast 
area, doing field work with local repre- 
sentatives assisting them with their 
sales and product application in petro Wanted: 
leum industries. ably one 
more 

phalt 








CHIEF ENGINEE!I prefe 
hac ast 


Applicants must ~ ” te 
ace. Vv 
processes 

perience in opera 
neering 


or refinery engi 








Reply giving full details of education, 





experience and personal status to F. B 
Johnston, Box P.R.M. No. 3, Reom 801, 
117 Liberty St., New Vork 6, N. Y. 


Also See Classified Ads 
on Next Page 
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PETROLEUM REFINER CLASSIFIED ADS Hauseman Named New Marketing 
Executive of Davison Chemical 

Appointment of David N. Hauseman, 
retired brigadier general U. S. A., as a 
marketing executive of The Davison 
‘ ne a Yr , . Ch al Ce Ore 
CAREER OPPORTUNITY FOR yeaa ely ee 
> > ms nounced, Hauseman 

‘ 7 & ‘ ’ wy NI lately retired as pres 

PIPING DESIGNERS ||| !:%c8"< 
Process Corporation, 
served in the army 
for 29 years before 
retiring in 1946 He 
> —_ . a - became executive 
Positions are open in the engineering vice president of 


Temple University, 


and design of complete oil-refineries Philadelphia, in his 
and chemical-plants. Our expanding ene eye 


later was elected to 

workload presents opportunities for ep heard of ie Hauseman 
tors and made presi 

advancement. dent of the university's Research Insti 

tute. He joined Houdry in 1948 upon 

the retirement of the president and 


Prefer mechanical engineers with ex- founder, Eugene J. Houdry 
perience in the design and drafting of 
European Experts Study Equipment 


high-pressure piping. During “Operation Impact” Tour 
BR ee . ren petroleum experts from five free 
I lease send a detailed summary of your European nations were conducted 


> ati 4 : through Worthington Pump and Ma 
education, expersence, and personal chinery Corporation's Buffalo plant re 
history to our Personnel Department. cently, as one vielt during thely ain-week 
a tour of American plants nown as 
Also include a recent photo of yourself. “Operation Impact,” the tour is con 
= . - . ducted to demonstrate modern American 
All replies will be kept confidential. equipment and methods and is sponsored 
by the Economic Cooperation Adminis 
tration. Countries represented were Eng- 
land, Italy, The Netherlands, France and 


¢. F. BRAUN & CO. Belgium 


Engineers Fabricators Constructors Byron Jackson to Buy Indiana 
Pump Manufacturing Concern 

Byron Jackson Company is adding to 
4 » c its organization the A. D. Cook Pump 
1000 South Fremont Ave., Alhambra, Cal. Company located at Lawrenceburg, Ind 
The purchase gives the company an ad 
ditional 150,000 feet of space to be used 
for manufacturing centrifugal pumps and 
Cook vertical turbine pumps, It ts an- 
ticipated that the Cook Company dealer 
organization will be continued 











Work in Southern California 


Consultants 





























De Laval Forms Pacific Company 
WANTED INSTRUMENT EN For Distribution of Products Wallace Named to New A-C Post 


GINEER: Eugineering Desien Formation of a subsidiary corporation, William M. Wallace has been ap- 
a Field the De Laval Turbine Pacific Company pointed an assistant to the vice presi- 
dent of Allis-Chalmers Manufacturing 
Company general machinery division 
Since 1947, he has been special assistant 
to G. V. Woody, manager of the com- 
pany’s processing machinery depart- 
ment. He entered Allis-Chalmers em- 
ploy in 1937 

Elvin R. Danielson has been named 
supervisor of priorities succeeding the 
late Robert T. Ward. Danielson in his 
new post reports to Wallace 





ertaining to instrumes 
pert 
w n instrument problems and has been announced by De Laval 


Experience or spe Steam Turbine Com 
preferred. Modern ex pany of Trenton, N 
hemicat plant in Ohio J. Headquarters for 
West Virginia panhandle the new company 
ial management, excellent will be in San Fran 
cisco with operations 
under direct charge 
x 11O-R, « Petroleum Refiner, of C. F. Reeves, vice 
president and general 
manager. Other o 
cers include G 
Smith, Ir.. chairman; 


; and J. P. Stewart, Du Pont Advances Chemical Men 
npany, and also a period as West president. Branch Four members of Du Pont's Petro- 


future possibilities 


uston, Texas 











Sates manager tor the Taylor sales offices in Los leum Chemicals Division were advanced 
& Pipe Works Angeles and Seattle Reeves to new posts, effective January l 
are under the direc lr. Baldwin Prickett was named plan- 
Kinney Promotes Fred James tion of H. H. Reynolds and J. A. Green ning manager; Robert F. Harwick be- 
land, respectively. The new company ‘°#™« sales promotion manager; Richard 
a : O. Bender was appointed assistant tech- 
with the Chicago branch of Kinney nical manager; and Arthur F. Bowe, 
Manufacturing Company, has been ap formerly manager of the Eastern Dis- 
pointed manager of the company’s Cleve- American air compressors, and Diehl trict | aboratory, at Deepwater Point, 
land organization. In Chicago James Electric motors and other allied indus N. J., was appointed laboratory co- 
served as a salesman trial lines ordinator 


Fred K. James, formerly associated 
will also act as representatives for 


Waukesha industrial engines, Kellogg 
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BUSINESS IN MOTION 





So CoLbeaguced on yr ya =r 


For several years this space has been used to tell 
how Revere has collaborated with its customers, to 
mutual benefit. Now we want to talk about the way 
our customers can help us, again to mutual benefit. 
The subject is scrap. This is so important that a 
goodly number of Revere men, salesmen and others, 
have been assigned to urge customers to ship back 
to our mills the scrap generated from our mill prod- 
ucts, such as sheet and strip, rod and bar, tube, 
plate, and so on. Probably few people realize it, 
but the copper and brass industry obtains about 
30% of its metal requirements 
from scrap. In these days when 
copper is in such short supply, 
the importance of adequate sup- 
plies of scrap is greater than 
ever. We need scrap, our indus- 
try needs scrap, our country 
needs it promptly. 

Scrap comes from many dif- 
ferent sources, and in varying 
amounts. A company making 
screw-machine products may 
find that the finished parts 
weigh only about 50% as much 
as the original bar or rod. The turnings are valu- 
able, and should be sold back to the mill. Firms 
who stamp parts out of strip have been mate- 
rially helped in many cases by the Revere Tech- 
nical Advisory Service, which delights in working 
out specifications as to dimensions in order to 
minimize the weight of trimmings; nevertheless, 
such manufacturing operations inevitably produce 
scrap. Revere needs it. Only by obtaining scrap 
can Revere, along with the other companies in the 
copper and brass business, do the utmost possible 


in filling orders. You see, scrap helps us help yvu. 
In seeking copper and brass scrap we cannot ap- 
peal to the general public, nor, for that matter, to 
the small businesses, important though they are, 
which have only a few hundred pounds or so to dis- 
pose of at a time. Scrap in small amounts is taken 
by dealers, who perform a valuable service in col- 
lecting and sorting it, and making it available in 
large quantities to the mills. Revere, which ships 
large tonnages of mill products to important manu- 
facturers, seeks from them in return the scrap that 
is generated, which runs into 
big figures of segregated or 
classified scrap, ready to be 
melted down and processed so 
that more tons of finished mill 

products can be provided. 

So Revere, in your own inter- 
est, urges you to give some ex- 
tra thought to the matter of 
scrap. The more you can help 
us in this respect, the more we 
can help you. When a Revere 
salesman calls and inquires 
about scrap, may we ask you to 

give him your cooperation? In fact, we would like 
to say that it would be in your own interest to 
give special thought at this time to all kinds of 
scrap. No matter what materials you buy, the 
chances are that some portions of them, whether 
trimmings or rejects, do not find their way into 
your finished products. Let’s all see that every- 
thing that can be re-used or re-processed is turned 
back quickly into the appropriate channels and 
thus returned to our national sources of supply, 
for the protection of us all. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N. Y. 


SEE “MEET THE PRESS" ON NBC TELEVISION EVERY SUNDAY 
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HARTZELL cooling tower fans 


last a long, long time* 


The blade materials in all Hartzell cooling tower 
fans are chosen to resist the specific destructive 
factors which will be encountered in fans of a cer- 
tain size. Smaller size fans (3’ to 9’) have aluminum 
alloy blades to provide maximum physical strength 
in a smaller blade. And on these smaller fans the 
cast aluminum hub gives a combination of light- 
ness and strength. 


For larger size fans (10’ to 22’) the blades are of 
Hartzite plastic— with an/ amazing resistance to 
corrosion, vibration, abrasion and so on. You don't 
have to worry about moisture and most chemical 
fumes damaging Hartzite blades. And ability to 
withstand vibration is especially important in 
these larger fans. Even when travelling at high 
speeds Hartzite blades don't develop major faults 
because of surface nicks or scratches. (This feature 
also prevents the tremendous strain on your motor 
and motor coupling which would be caused by a 
blade fault.) No other fan blade gives you this 
continued protection against all of these deterio- 
rating factors. 





We say continued protection because these fea- 
tures will be just as true of your Hartzell fan years 
from now as they are today. Hartzite blades are 
solid reinforced plastic and there's no danger that 

12’ adjustable four-blade bumps and scratches will permit corrosion even 
fan. Blades of Hartzite plastic. years later. As many a present Hartzell fan owner 
will tell you ... Hartzell cooling tower fans last a 

long, long time. 





* Practically all Hartzite units installed 
since Hartzite was originated in 1941 
are operating satisfactorily today. 


—_ 


6’ adjustable six-blade 
fan. Blades of aluminum 
alloy. 


@MECLIP AND MAIL THIS COUPON NOW FOR INFORMATION Gay 





OS Oc 


PROPELLER FAN CO. | 
Div. of Castle Hills Corp. Street a an 
PIQUA vo.e OHIO]... 


PROPELLER-TYPE FANS AND BLOWERS * ROOF VENTILATORS * UNIT HEATERS * ENGINEERING OFFICES IN PRINCIPAL CITIES 
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STEEL PLATE 


| FABRICATORS 
OF i fm AND ERECTORS 
SINCE 1913 





PLATE 807 (Swivel) 
Ninety Degree Tonk 
Car Reducer Coupling 
—5x2, 5x2¥2, 5x3 
ond 5x4 in 


PLATE 807-A <= =— 


(Swivel) Forty-five 
Degree Tank Cor 
Reduce” Coupling 
with male outlet 
threod—5x 2, 5x 
2%, 5x3 and 
5x4 in 


@ McDonald Tank Car Reducer 
Couplings are designed for serv- 


ice, and built accordingly. We 


PLATE 917 (Swivel) 
forty-five Degree Tee make them of high-grade bronze. 
Cor Reducer Coupling : 

with female outlet We provide them with ‘secetite. 
threads — 5x2, 5x22 

and 5x3 in ; clean-cut sindeute hy SoM 


tight connections. And we 
SS include with them a forged steel 


spanner wrench for quick appli- 


cation. Maybe that is why 
a ue ee 


’ . . 
pee ne Fr a Couplings have just about 


e | . . 
por ee Sa an become standard in the field. 
—5x2, 


5x4 in 


A. Y. MSDONALD MFG. CO. 


“The Home of the Swing Joint" 
DUBUQUE, IOWA 


There's a McDonald Branch or 


PLATE 809 Forged 
Stee! Spanner Wrench Distributor Near You 


for use with McDonald 
cor couplings 





